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ABSTRACT

STANSFIELD, R. G., and C. W. FRANCIS. 1986. Characterization
of the Homogeneous Reactor Experiment No. 2 (HRE)
Impoundment. ORNL/TM-10002. O0Oak Ridge National
Laboratory, Oak Ridge, Tennessee. 118 pp.

A characterization study was conducted on a radioactive waste
impoundment for the Homogeneous Reactor Experiment No.2 (HRE) at the
Oak Ridge National Laboratory, to provide information necessary for its
proper disposition. The impoundment received low-level radioactive
wastes from 1957 until 1963. 1In 1970, the pond was backfilled with
clay soil and the impoundment capped with asphaltic concrete, but no
wastes were removed.

The mixed soil fill and sediment, approximately 4.8 m (16 ft)
deep,‘was sampled using soil boriﬁg methods. The samples were analyzed
to determine if the material would c]assify as a hazardous waste under
. regulatory definitions promuigated in accordance with the Resource
Conservation and Recovery Act (RCRA). The impoundment is not regulated
under RCRA because it was a land disposal unit and received no wastes
after November 19, 1980. However, if the soil and sediment mixture
contained RCRA-defined hazardous waste, it would be subject to the
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA). Chemical ahaTyses indicate that the sampled material does
not contain hazardous chemical constituents above the levels permitted

by RCRA regulations. The sediment was found to contain an estimated

0

radioactivity inventory of approximately 2700 GBq (70 Ci) of 3 Sr and

1317

600 GBq (16 Ci) of Cs.

Xi




The impoundment was excavated in clay soil and weathered | A
sedimentary rock of the Conasauga Group. Four wells for monitoring the
groundwater were constructed around the perimeter of the impoundment to
depths ranging from 7.6 to 9.1 m (25 to 30 ft). Sampling and analyses
of the groundwater have been completed for the winter and spring
seasons (1985) and will be continued in the future for at least two
more quarters, to account for possible natural seasonal variation in
groundwater quality. At that time, the effect of the impoundment on
the groundwater quality will be determined. Analyses from the
first-two quarters'indicate that radioactivity (gross beta resulting

from predominately 90Sr) of the groundwater exceeds limits allowed by

RCRA regulations.




1. INTRODUCTION

This characterization study of the Homogeneous Reactor Experiment

No. 2 (HRE) impoundment at Oak Ridge National Laboratory (ORNL) has

" been conducted under the Surplus Facilities Management Program (SFMP)

to provide infbrmation necessary for proper disposition of the
facility. The SFMP at ORNL is part of the Department of Energy‘s (DOE)
National SFMP, administered by the Richland Operations Office. This
program provides for the management of radioactively contaminated DOE
facilities from the end of their operating life until final disbosition
is completed. The work has been performed with a view towards
obtaining the information in such a format that it would also be useful
in assisting ORNL in fulfilling any obligation that may develop under
the Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA).
1.7 COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND

LIABILITY ACT

Disposal impoundments that contain hazardous wastes but that
stopped receiving such wastes prior to November 19, 1980, are requlated
under CERCLA rather than the Resource Conservation and Recovery Act
(RCRA)Y. The subject impoundment last received water from HRE in 1960
and has been listed as a possible hazardous waste facility with the
Environmental Protection Agency (EPA) and the Tennessee Division of
Solid Waste Management (TDSWM). Under CERCLA regulations, the original

1isting of the site did not require.sampling and analysis of the waste,

but was allowed to be based on "the respondent's belief, recollection
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and examination of available records! (FR Vol. 46, No. 72, April 15,
1981, EPA Notices, p. 22144). Primarily, CERCLA hazardous waste sifes
are regulated by EPA under the National 01l and Contingency Plan of

40 CFR Part 300 (USEPA 1983a). Unlike RCRA regulations, the National
0i1 and Contingency Plan does not provide specific procedures for
determining whether a waste is hazardous, or for determining any
potential effect on the groundwater at a site. Therefore, RCRA
procedures and requirements genera]iy have been employed as guidelines

for the current characterizafion study.
1.2 SCOPE OF THE CHARACTERIZATION

A previous study has surveyed the above-ground structures and most
of the facilities at the HRE site, including the soil outside the
perimeter of the soil-filled impoundment (S. F. Huang, Environmental
and Occupational Safety Division, pers. commun.). The current study

commenced in November 1984 and extended through July 1985. The soil
backfill in the impoundment was sampled by soil borings and analyzed to
determine_if it would classify as a hazardous waste as defined by RCRA
regﬁ]atiéns, and to estimate the radionuclide inventory. The
groundwater hydrology at the site was investigated by a review of the
site's geology along with the construction and sampling of four

groundwater-monitoring wells.
2. DESCRIPTION OF THE IMPOUNDMENT

The HRE facility is located in Melton Valley, approximately
3000 ft (900 m) southeast of the main OQRNL complex, as shown in

Fig. 1. The soil-filled and cappedAimpoundment is approximately 150 ft
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(46 m) south of the several strubtures related to the reactor
experiment that make up the facility complex, as can be seen in
Fig. 2. A 12,000-gal (45,000-L) storage tank serving as a reservoir
for a radioactivity-decontamination pad is buried less than 50 ft
(15 m) northeast of the filled impoundment.

Also, radioactively contaminated equipment is buried in steel
barrels on the southwest side. An unnamed stream, a tr%ﬁutary to
Melton Brénch Creek, flows on the northeast and southeast sides of the

impoundment at distances as close as 50 ft (15 m).
2.1 IMPOUNDMENT CONSTRUCTION

The impoundment was constructed as part of HRE in 1955 by
excavating into a gentle slope for the west portion and placing earth .
fill for a dike on the east portion. According to W. R. Reed ,
Engineering Division, pers. commun., construction dimensions of the
bottom of the basin are 45 by 50 ft (14 by 15 m), with sides sloping at
1 vertical on 1.5 horizontal. The bottom of the basin was level, and
the maximum height of the lowest portion of the basin perimeter was
10 ft (3~-m). Therefore, the maximum capacity of the imﬁoundment was
approgimate1y 310,000 gal (1,200,000 L). Reportedly, the pond was
partially drained at one time and an asphalt membrane sprayed on the
upper slopes of the impoundment. As would be antﬁcipated, no visual
signs of asphalt were seen in the samples from borings that penetrated

‘the bottom of the soil-filled impoundment. The outline of the bottom -

dimensions of the impoundment is shown in Fig. 3.
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Fig. 3. Location of sampling sites for mixed impoundment fi11 and
sediment waste, and groundwater monitoring wells.
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2.2 IMPOUNDMENT OPERATION

The impoundment served as a settling basin for low-level
radioactive waste (less than or equal to 1000 cpm/mL) from the HRE.
During its operational history, the pond received condensate from an
evaporator that was in the process liquid waste system (Myrick 1984)
and shield water exposed to the reactor circuits during routine
maintenance. {Contaminants were caused to settie in the pond by
flocculation treatments of ferric flocculants, trisodium phosphate, and
diatomaceous earth. Using a floating takeoff, outflow was controlled
through a weir box at the end of the effluent line (W. R. Reed, pers.
commun.).

ORNL drawing D-36723 shows three influent lines to the
impoundment. These lines reportedly entered the impoundment from the
northwest side (L. P. Pugh, Operations Division, pers. commun.) and
could transfer wastewaters from the following sources: reactor cell
sump jets, chemical plant cell B and C sump jets, east valve pit sump
jet, reactor heat exchanger blowdown condensate, condensate from the
1000-gal waste condensate tank, and the chemical plant loading pit sump .
jet (HRE-2 Design Manual, Chapman 1964). Outflow was from the east
corner of the impoundment through an 8-in (20 cm) pipeline to a weir
box that discharged directly into the unnamed tributary of Melton

Branch.

2.3 BACKFILLING OF THE IMPOUNDMENT

The settling basin was operated intermittently from 1957 through

1962. In 1970 the impoundment was closed by filling with soil
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(containiﬁg shale fragments) from a source on the ORNL Reservation.
Apparently the fill material was dumped and pushed into the impoundment
by bulldozer. The actual depth of the sediment and water in the
impoundment at the time of backfilling is not known. W. R. Reed, pers.
commun., indicates that an observer to the backfilling operation

~ thought that the impoundment was one-half full of sédiment and soil
eroded from the side slopes and that the surface of the backfill was
dry at the end of the operation. Another knowledgeable source estimated
that the pond had accumulated between 1 and 2 ft. (0.3 and 0.6 m) of
sediment at the time of filling. Approximately 1100 1b (500 kg) of
sodium borate weed killer was added to the soil, presumably to the top
of the fi1l. The filled impoundment was then'capped with crushed
Timestone and asphaltic concrete.

Around the perimeter of the cap were driven eight perforated,
steel casings that were closed on the bottom end with a pointed drive
shoe. Presumably these were to serve as observation devices. An
additional device was also driven jnto the center of the filled
impoundment. The approximate locations are shown in Fig. 3.
Photographs (ORNL Nos. 1259-71 and 1260-71) of the casings indicate
that the perforations were more than 1 in. (2.5 cm) in diameter and
spaced several feet (more than a meter) apart in two rows along the
length of the casing. Because of their design and construction, the

devices are not adequate for use as sampling or observation wells at

the present time.
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3. MIXED IMPOUNDMENT FILL AND SEDIMENT WASTE
3.1 SAMPLING PROCEDURES FOR MIXED IMPOUNDMENT FILL AND SEDIMENT WASTE

Sampliing of the soil-filled impoundment, mixed with sediment
waste, was accomp]ished with a Mobile Model B-33 drilling machine using
8-in. (20.3-cm) in diam. hollow-stem augers and soil-sampling tubes.‘
The locations of the sampling borings are shown in Fig. 3, and record
logs of the borings (SP-] through SP-4) and are provided in
Appendix B. Except at the location of boring SP-1B, one boring was
conducted at eachA1ocation. The first two borings drilled at the site,
SP-1 and SP-1A, were drilled within 3 ft (1 m) of the location of SP-18B
shown in Fig. 3. The depths of the borings ranged from 16 to 17 ft
(4.9 to 5.2 m) and bottomed in bedrock at an approximate elevation of
802 ft (244 m). The augers were washed befween the drilling of each
hole, and the sampling tools were washed in detergent énd rinsed with
potable water between each sampling event. All drill cuttings and
excess samples were placed in barrels for propér dispo§a] as low-level,
radioactive waste.

Borings SP-1 .and SP-1A were sampled with a split-tube sampler
holding a sample with maximum ;imensions of 1-1/4 in. (3.2 cm) in
diameter and 24 in. (61 cm) in length. This sampler was driven through
th§ hollow-stem auger for either 1- or 2-ft (0.3- or 0.6-m) intervals.
The auger was then advanced to the sampled depth and the process
continued. 1In an attempt to increase the percentage of sample

recovered, a continuous sampler, manufactured by Central Mining

Equipment, Inc. (CME), was employed during the rest of the drilling at
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the site.’ Qowever, the sampler required that the boring be advanced to
a depth of 5 ft (1.5 m) before it could be inserted within the
hollow-stem auger. Above a depth of 5 ft (1.5 m), samples of
subsurface materials were obtained from the bit of the auger.
Continuous sampling of soil and highly weathered bedrock was possible
with this device during penetration by the auger. The sampler was
retrieved, and the 2.25-in. (5.7-cm) diam. sample removed every 5 ft
(1.5 m) of drill depth.

All soil samples and drill cuttings were monitored with a
Geiger-Mueller (G/M) meter, and the maximum radiocactivity measured for
each sample is shown in the record logs of borings (Appendix B). The
highest activity measured with the G/M meter was approximately 100 mR/h
at a depth of 6 ft (1.8 m) 1in boring SP-2. For the most part, the
activity measured by the G/M meter was less than 5 mR/h.

Samples obtained in the CME sampler employed in borings SP-18, 2,
3, and 4 were quartered longitudinally in the field, and a full length
quartér from each sample was saved in plastic containers. Samples
within each of the above four borings were composited for analysis in
- the laboratory of the Analytical Chemistry Division, except samples 1
and 2 from bOrings SP—é and SP-1B, respectively. These two samplies
were analyzed separately at a facility that handles materiais of

elevated levels of radioactivity.

Radioactivity was not measurable with a G/M meter on any drill

cuttings or samples from above a depth of 5 ft (1.5 m). From this, it
‘appears that in the backfilling of the pond, the waste sediment was not

mixed into the upper portion of the fill. Therefore, only the lower
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two-thirds of the fill is presumed to be contaminated for inventory
calculation purposes. '
3.2 SELECTION OF CONSTITUENTS FOR ANALYSES OF MIXED IMPOUNDMENT

FILL AND SEDIMENT WASTE

The purpose of the sampling was to determine if the backfill plus
sediment of the HRE impoundment would be classified as a hazardous
waste unde; CERCLA or RCRA fegu]ations. Federal regulation 40 CFR 261,
promuigated under RCRA, specifies that a solid waste is a hazardous
wéste if it exhibits any of the defined characteristics of
ignitability, corrosivity, reactivity, or -extraction procedure (EP)
toxicity. The EP toxicity is of primary concern, as the inherent
physical and chemical characteristics of the mixed fill/sediment rule
out classification as a hazardous waste based on ignitability or |
reactivity. The EP toxicity characteristic is based on measured
concentrations of eight elements of the National Interim Primary
Drinking Water Standard (NIPOWS) and six herbicides and pesticides in
the filtrate of a 24-h solid waste extraction test (USEPA 1980). 1If
levels of these constituents exceed established maximum permissible
concentrations as shown in Table 1, then that waste is considered
~hazardous.

As supplementary information, concentrations of nonregulatory
elements were also reported for EP extracts. These concentrations
resulted from analysis of the EP extracts by the multi-elemental

analysis technigue, Inductively Coupled Plasma (ICP) spectroscopy.

These elements, such as Fe, Ca, Na, P, Cu, and Ni, although not
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Table 1. Contaminants that determine EP toxicity
(From FR Vol. 45, No. 98, May 19, 1980, p 33122)

Note: Waste is classified as hazardous if concentration of any Jisted
constituent equals or exceeds these maximum concentrations.
EPA Max imum
hazardous concentration
waste (milligrams
number Contaminant per liter)
D004 Arsenic 5.0
D005 Barium . 100.0
D006 Cadmium 1.0
0007 Chromium 5.0
D008 Lead 5.0
D009 Mercury 0.2
D010 Selenium 1.0
DO Silver 5.0
po12 gEndrin (1,2,3,4,10,10-hexochloro-1,7-epoxy- 0.02
1,4,4a,5,6,7,8,8a-octahydro-1,4-endo, endo-
5,8-dimethano naphthalene)
D013 Lindane (1,2,3,4,5,6-hexachlorocyclchexane 0.4
gamma isomer)
0014 Methoxychlor (1,1,1-Trichloro-2,2-bis 10.0
[p-methoxyphenyljethane)
D015 Toxaphene (CygHyoClg, Technical 0.5
- chlorinated camphene, 67-69 percent
chlorine)
D016 2,4-D,(2,4-Dichlorophenoxyacetic acid) 10.0
D017 2,4,5-TP Silvex (2,4,5-Trichlorophenoxy- 1.0

propionic acid)
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requlated by CERCLA or RCRA, are significant in determinfng the overall
leaching characteristic of the mixed fi]]/sediment material.

An estimate of_total elemental analyses of the HRE impoundment
mixed fill/sediment was conducted, and the total concentration of
polychlorinated biphenyls (PCBs) was also determined. Analyses of this
nature are useful in evaluating remedial action alternatives and are
necessary to determine inventories of chemical constituents in the
mixed fill/sediment.

The concentrations of certain radionuclides were also determined
in the mixed fill/sediment of the HRE impoundment. These included
gross alpha and gross beta analyses as well as specific alpha; beta;

and gamma-emitting isotopes. Of major concern were 9OSr, ]37Cs,

60Co, 24]Am, as well as the plutonium and the uranium isotopes. A
recent internal report (S. F. Huang, pers. Commun.) also reported
measurements of these radionuclides.
3.3 CHEMICAL METHODS USED FOR ANALYSES OF MIXED IMPOUNDMENT

FILL AND SEDIMENT WASTE

Chemical analyses used to characterize the mixed fill/sediment

were performed by the ORNL Analytical Chemistry Division. The methods

used are predominately those described in Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods, SW-846, second edition,

published July 1982 by the USEPA Office of Solid Waste and Emergency

Response, Washington, DC (USEPA 1982) and Methods for Chemical Analysis

of Water and Wastes, EPA-600/4-79-020, revised March 1983, publisheq by

USEPA Environmental Monitoring and Support Laboratory, Office of

Research and Development, Cincinnati, Ohio (USEPA 1983b).
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For the mixed fill/sediment material, the EP toxicity test was
conducted as outlined by EPA method 1310 (USEPA 1982). The
concentrations of metals in the EP extract were determined by EPA
methods 7061, 7081, 7131, 7191, 7421, 7470, 7741, and 7761 in USEPA
(1982) and inductively coupled plasma (ICP) spectroscopy, method 200.7
in USEPA (1983b). The concentrations of pesticides and herbicides in
the EP extracts were determined by method 8080 (USEPA 1982), except
- that the analyses were by liquid chromatography instead of gas
chromatography.

Total elemental concentrations in the mixed fill/sediment at the
HRE impoundment were determined by digesting a 1-g sample (dry weight
at 110%¢ overnight) with a 1:7 mixture of concentrated nitric acid
and concentrated hydrofiuoric acid. After being brought to dryness,
the residue was taken up in 12% nitric acid, and elemental
concentrations were determined by ICP spectroscopy. Thus, this
digestion procedure precludes the analysis for mercury because the
element would have been lost on volatilization. The total
concentration of PCBs in the impoundment mixed fili/sediment was
determined using method 8080 (USEPA 1982).

3.4 RESULTS AND DISCUSSION OF CHEMICAL ANALYSES OF MIXED

IMPOUNDMENT. FILL AND SEDIMENT WASTE

As stated earlier, the primary interest in the chemical
characterization of the HRE impoundment mixed fill/sediment is the
classification of the material as a hazardous or nonhazardous waste.
The pH of the fi11 slurry was'found to be 5.6; thus the waste does not

have the characteristic of corrosivity as defined by EPA. The
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controlling test for classification is the EP toxicity characteristic.
Concentrations of RCRA regulatory constituents in EP extracts from a
composite samplie of mixed fill/sediment material taken at various
locations within the HRE pond are presented in Table 2. Those
constituents measured in the EP extract, but not regulated under RCRA,
are presented in Table 1A in Appendix A. The concentrations in tables
of Appendix A prefixed by a minﬁs sign are the detection Timit for the
element or compound for that analysis.

Concentrations of RCRA-regulated constituents in the EP extracts
of the composite samples taken from the HRE impoundment mixed
fill/sediment are well below maximum allowable RCRA Timits, implying
that the material would not be considered a hazardous waste based on
its EP toxicity characteristic. Concentrations of copper, nickel, and
zinc in the EP extracts (Table 1A) are also well below the maximum
1imit for water in the recently issued “HazardousAéubstance Guidelines"
(see Table 3) by the state of Tennessee (L. W. Gregory, pers.
commun.). Concentrations of radionuclides or PCBs were not measured in
the EP extracts.

The elemental concentrations measured in the mixed fill/sediment
at the HRE impoundment are listed in Table 2A of Appendix A. Also
included are the total concentrations of PCBs measured in the
material. The average concentration of PCBs in the four sample borings
(sP-1,-2,-3, and -4) was slightly less then 0.2 mg/kg. Lower
concentrations were observed in borings SP-3 and SP-4 than in borings

at SP-1 and SP-2. Regulatory levels do not presently exist governing

total concentrations of inorganic or organic constituents in sediments
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Table 2. Concentrations of RCRA regqulated constituents
in EP extracts from HRE impoundment fill/sediment

Max imum Measured
_ allowable concentration

Constituent Unit concentration Location Sample date mean
As mg/L 5.0 Composite 03/06/85 -0.0001
Ba mg/L 100.0 Composite 03/06/85 0.6800
Cd mg/L 1.0 Composite 03/06/85 0.0650
Cr mg/L 5.0 Composite 03/06/85 0.0360
Pb mg/L 5.0 Composite 03/06/85 -0.0007
Hg mg/L 0.2 Composite 03/06/85 0.0061
Se mg/L 1.0 Composite 03/06/85 -0.0001
Ag mg/L 5.0 Composite .03/06/85 -0.0001
Endrin mg/L 0.02 Composite 03/06/85 -0.0001
Lindane mg/L 0.04 Composite 03/06/85 -0.0001
Methoxychlor mg/L 10.0 Composite 03/06/85 -0.0001
Toxaphene mg/L 0.5 Composite 03/06/85 -0.0001
2,4-D mg/L 10.0 Composite 03/06/85 -0.000
2,4,5-TP mg/L 1.0 Composite 03/06/85 >0.000
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Table 3. Hazardous substance guidelines
- Tennessee Division of Solid Waste Management - Superfund

. Maximum limit, Maximum limit,
water 5011 Water
Compound ppm or mg/L ppm or mg/kg reference
Benzene 0.025 2.5 6
Ethylbenzene 1.4 140 ]
Toluene 14.3 1430 1
Carbon tetrachloride 0.025 2.5 6
Chloroform 0.002 0.2 1
1,2-Dichloroethane 0.26 26 6
1,1-Dichloroethylene 0.35 35 6
Methylene chloride 0.15 15 2
Tetrachloroethylene 0.085 8.5 6
Trichloroethylene 0.26 26.0 6
1,1,1-Trichlorethane 1.0 100 )
Acetone 20 2,000 7
"~ Ethylacetate 400 40,000 4
Xylenes 0.62 62 2
Methyl ethyl ketone 0.75 15 5
Methyl isobutyl ketone 100 10,000 4
Vinyl chloride 0.06 6.0 6
. Naphthalene 0.025 2.0 1
Di-n-butyl phthalate 0.034 3.4 1
i Pentachlorophenol 1.01 101 1
- Cyanide 0.2 10 3,8
Phenol 0.3 30 1,8
Copper 1 100 3
Zinc 5 500 3,8
Nickel 0.2 20 3,8
Mercury 0.002 Q.2 3.8
Arsenic 0.05 5 3.8
Cadmium 0.01 1.0 3,8
Chromium 0.05 5 3,8
Silver 0.05 5 3,8
Lead 0.05 5 3,8
PAHs 0.000028 0.0028 1
PCBs 0.00000079 0.000079

Water limits, clarified by MED 8/28/84:
Nitrates(N) - 10 ppm
Sulfates - 250 ppm
Phosphate - should be set below 50 ppm in water (gives renal damage in
rats, is 10 times dietary, adequate nutritional level for rats)

References:

Federal Register, 45:231, Nov. 1980

Long-term SNARL

Interim Drinking Water Standard

Dangerous Properties of Industrial Materials, N. Irving Sax
10-day SNARL

Federal Register, 49:114, 24338, June 1984

Flash point concentration

E.P. Toxicity Limit or suggested level (phenol, cyanide, nickel)

W~ wMn —
s e ¢ e & e s s
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or such fill materials. The concentration of PCBs, however, exceeds
the maximum soil limit ]isfed by the Tennesseé Hazardous Substance
Guidelines. Concentrations of chromium also exceed the suggested T
guideline for soil; that is, the average concentration in the four

borings was slightly greater than 90 mg/kg as compared with the

recommended guideline of 5 mg/kg. Two of the borings (SP-1 and SP-2)

contained approximately 3 mg/kg of cadmium, while analysis of the other

two borings, (SP-3 and SP-4) cadmium was not detected at 0.0001 mg/kg.

The guideline for cadmium in soil is 5 mg/kg. It is not presently

clear why the SP-1 and SP-2 borings contained the elevated levels of

cadmium as compared with the SP-3 and SP-4 borings. This pattern was

not evident with respect to the distribution of the other elements.

]37Cs and 90Sr, discussed in

However,. the concentration of
Sect. 3;6 later, did show a similar distribution pattern. The
concentration of nickel (average concentration of approximately
40 mg/kg) in the fill/sediment mixture also exceeded the soil maximum
Timit (20 mg/kg) outlined in the Tennessee Hazardous Substance
Guidelines. However, concentrations of arsenic, copper, lead, énd zinc
in the fi1l material were well below the soil limits (compare
concentrations in Table 2A in Appendix A to those listed in Table 3).
The total concentration of mercury in the fill/sediment mixture was not
determined.

The total inventory in the fill/sediment mixture was determined

using an average concentration of each element or compound from the

four borings.- The measured bulk density of this material was quite

high (2.1 kg/L). The average water content, on a wet weight basis, was
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determined to be 21% for the four borings. The total volume of mixed
fill/sediment was estimated to be 2.1 x 106 L. Using these
parameters, the total inventory of each of the measured constituents
was determined (see Table 3A in Appendix A). Total PCBs in the waste

was estimated to be less than 1 kg.
3.5 RADIOACTIVITY ANALYTICAL METHODS

Concentrations of radionuclides in the HRE impoundment mixed
fill/sediment were determined using solid state alpha and beta
detectors following dissolution of the sample by concentrated nitric
and hydrofluoric acids as described above. Strontium-90 was separated
from the other cations by precipitation as the oxalate salt and then
counted on a beta proportional counting system. Gross alpha and gross
beta measurements were performed by counting on Tennelec LB5100
- Series Il equipment. This automated system is programmed to convert
raw data to activity units as well as to utilize material weights or
volume to produce activity per unit (weight or volume). Analyses of
gamma-emitting radionucliides were conducted directly (without chemical
dissolution) using high-resolution germanium detectors. The detectors
were shielded from extraneous background and were calibrated for the
respective sample geometries using certified mixtures of gamma-emitting
radionuclide standard soiutions from the National Bureau of Standards

(NBS). Calibration procedures and assessment have been described

elsewhere (Larsen and Cutshall 1981).
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3.6 RESULTS AND DISCUSSION OF RADIOCACTIVITY ANALYSES OF THE
HRE IMPOUNDMENT FILL AND SEDIMENT WASTE

The radioactivity in the mixed fill/sediment waste was

905r and ]37Cs (see Table 4A in Appendix A).

predominantly that of
For this -sampling, borings SP-1B and SP-2 were subsampled at two
depths. These subsampliings were conducted based on G/M meter
readings. The samples SP-1BH and SP-2H sﬁowed much higher
radioactivity, and_thus these subsamples were analyzed separately from
the remainder of the same boring. The subsample SP-1BH.represented
approkimate]y 20% of the total core, while SP-1B constituted the
remaining 80%. With respect to the SP-2 boring, the SP-2H subsample
represented approximately 40% of the core and the subsample SP-2,
approRimately 60%. Table 4A illustrates the much higher activity of

905r and 137Cs in the SP-1BH and SP-2H samples. Alsoc note the much

higher concentrations of gOSr and ]37Cs in the SP-1B and SP-2

borings as compared with the SP-3 and SP-4 borings. A similar
distribution pattern was noted for cadmium in these borings (see

- Sect. 3.4). ‘Very low concentrations of alpha-emitting radionuc]ides
were detected in this waste (note the low concentration of gross a]pha-
as we11‘as individual measurements of plutonium and uranium isotopes).
The highest levels of activity were found in samples SP-1BH and SP-2H.
It is unclear why the level of gross beta in sample SP-1BH was low
compared with the level of 905r determined in the same sample. The
opposite relationship was observed in the SP-2H sample; the gross beta
was 20 times the 905r concentration. In fact, across all of the

soil/sediment samples counted, the ratios of gross beta to 905r
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ORNL/TM-10002

Constituent Total inventory
GBq CI
Gross-alpha <0.001 <0.001
Gross-beta 27600 750
37¢s 604 16
234y 0.123 0.003
235y 0.017 <0.001
238py <0.001 <0.002
238y 0.079 0.002
239py 0.005 <0.002
241 pm 0.001 <0.001
60¢o 0.062 0.002
605y © 2750 75
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ranged from 0.48 to 27. The error associated with the direct counting
of solid samples for gross beta is considerable compared with the

90 OSr determinations were

determination for “"Sr. For example, the 9
carried out following dissolution of the sampies with a 1:1 mixture of
concentrated nitric acid and concentrated hydrofluoric acid. Strontium
was separated from the matrix elements of the sample by precipitation
of the oxalate salt and then counted on a beta proportional’counting
system. Gross beta determinations, however, were made directly on the
solid or on the residual following dissolution by acid digestion, which
introduces considerable error with regard to self-adsorption, etc. For
this reason, the measurements for gross beta are not considered to be
as accurate as those for 9OSr. Analyses of the fill/sediment mixture
for 134¢s and %60 were below the detection level of 0.0001 Bg/g
(these data are not included in Table 4A). (

The inventory of radionuclides in the fill/sediment mix was
determined using the same input parameters for determining the total
inventory of inorganic and organic constituents (2.1 kg/L bulk density,
21% water, and 2.1 x 106 L total volume). However, in this case, a
weighted mean concentration based on the previously described»volume
distribution of the subsampies in each of the cores was used for
borings SP-1B and SP-2. The inventory (Table 4) showed a preponderance

of 905r and ]37Cs over alpha-emitting radionuclides.
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4, SUBSURFACE EXPLORATION AND MONfTORING WELLS

4.1 DRILLING AND SAMPLING

Five borings ranging in depth from 10 to 30 ft (3 to 9 m) were
dril]ed for four monitoring wells with a Mobile Model B-33 drilling
machine using 8-in. (20.3-cm) diam. ho]]ow—stemAaugérs. The augers
were washed between the drilling of each hole, and the sampling tools
were washed between each sampling event.

Sampies were taken with the CME sampler. When the drill could no
longer advance the auger by emp]oying the sampling device, the sampler
was removed and reb1aced by the centér section of the auger bit, which
allowed the drilling to continue in firm rock. All soil samples and
drill cuttings were monitored with a G/M meter. At‘a depth of 8.5 ft
(2.6 m) boring MW-4 measured 1000 cpm on the G/M (approximately
0.3 mR/h). The boring was terminated at that depth to prevent the
possibility of radiocactive groundwater befng brought to the surface.
Boring MW-4A was drilled within 3 ft (0.9 m) of MW-4, and was completed
as monitoring well 4. Boring MW-4 was left open and diked during the
drilling of MW-4A so that it would receive any groundwater brought up
by the auger from boring MW-4A. Drill cuttings from borings MW-4 and
MW-4A were placed in barrels and disposed of as low-level radioactive
waste. Descriptive records of all borings are provided in the boring

logs in Appendix B. Locations of the borings (as monitoring wells) are

shown in Fig. 3.
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4.2 MONITORING WELL CONSTRUCTION

A groundwater monitoring well was constructed in each of the
borings, except boring MW-4, using 3-in. (7.6-cm) diam. fibergliass well
screen and casing. The entrance areas of the well screens consisted of
two rows of slots with 0.01-in. (0.25-mm) wide openings. The screens
were 10 ft (3 m) long and were surrounded by a sand pack of
medium-grained quartz sand that extended a minimum height of 1 ft
(30.5 cm) above the top of the well screen. A bentonite (clay) seal of
at least 1 ft (30.5 m) hinimum thickness was placed at the top of the
sand paﬁk. The_remainder of the boring_was backfilled with portland
cement concrete from the top of the seal to the top of the boring. A
4-in. (10.16-cm) diam. protective casing, 5 ft (1.52'm) long, was
installed around the well-riser pipe, with both the pipe and casing -
eitending approximately 3 ft (0.91 m) above the ground surface. The
top of the riser pipe is closed by a removable, plastic cap.

Construction details of each of the wells are provided in Appendix C.
A summary of construction details and measured groundwater elevations,

as well as surveyed locations and elevations, is provided in Table 5.
4.3 MONITORING WELL LOCATIONS

The location for monitoring well 1 (MW-1) was selected in an
attempt to provide a groundwater sampling point located upgradient
(i.e., in the direction of increasing static head of the groundwater
table) of the impoundment from which representative samples of the

groundwater that will move through the impoundment site could be
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Table 5. Summary of monitoring well location, construction data,
and water levels at the HRE impoundment

Parameter MW-1 MW-2 MW-3 MW-4
North grid coordinate (ft) 18634.87 18581.39 18518.64 18515.45
East grid coordinate (ft) ‘ 31422.87 31533.62 31525.86 31444.65
Top of well casing el. (ft) 827.03 815.71 810.81 816.10
Height of casing aboveground (ft) 3.8 2.3 2.7 3.0
Ground surface el. (ft) 823.2 813.4 808.1 813.1
Top of well screen el. (ft) 807.0 800.7 795.8 804.4
Bottom of well screen el. (ft) 797.0 790.7 785.8 794 .4
Top of sand pack el. (ft) 815.2 805.4 800.1 805.1
Bottom of well hole el. (ft) 793.5 788.5 783.4 788.4
Diameter of well pipe/screen (in.) 3.0 3.0 3.0 3.0
Type material of pipe/screen fiber fiber fiber fiber
glass glass glass - glass
Width of screen opening (in.) 0.01 - 0.01 0.01 0.01
Water level el. (ft) 4-8-85 814.79 808.20 803.95 805.34
Water level el. (ft) 5-23-85 813.58 807.44 803.40 805.50
Water Ieve] el. (ft) 6-4-85 813.64 806.97 803.26 805.35
Water level el. (ft) 7-1-85 815.32 808.10  803.95 805.37
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‘obtained. Also, the upgradient well should not be affected by
potential contamination from the monitorea facility. The location of
MW-1 was restricted by buried radioactively contaminated materials on .
the southwest, and above- and below-ground structures on the west.

The locations of the other three monitoring wells were selected to
determine if contaminants from the jmpoundment are migraiing into the
groundwater. Further, no well was located within the area enclosed by
the asphaltic-pavement cap, as reporfs indicate that accurate
boundaries of the eroded slopes of the impoundment are not known.
Therefore, the limits of the cap were considered to be the limits of
the impoundment. As CERCLA does not provide specific requirements for
monitoring well locations, these wells comply with regulations
promulgated in accordance with RCRA which specify that there be at
least three hydraulically downgradient (i.e., in the direction of
decreésing static head of the groundwater table) wells. .These
downgradient wells are required to be at the boundary of the
impoundment facility, which, as described in RCRA Permit Writer's
Manual Groundwater Protection 40 CFR, Part. 264, Subpart E, Draft
(USEPA 1983c), EPA interprets to be no more distaﬁt than the outside
toe of any containment dike that may exist, plus 30 ft (9.14 m) for
physically selecting an appropriate drill site.

Monitoring well 2 is located approximate]y along the regional
geologic strike of the bedrock strata between the filled impoundment
and the southeast section of the adjacent stréam. Relative to the

impoundment, monitoring wells 3 and 4 are located down-dip of the

regional geologic strike of the bedrock strata. They are also between
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the impoundment and the south~ and southwest-flowing sections of the

- adjacent stream.
4.4 SURFACE GEOPHYSICAL SURVEY

An electromagnetic (EM) conductivity survey, using a model EM-34
instrument manufactured by Geonics Ltd., was conducted around the
perimeter of the HRE impoundment. This geophysical method provides a
rapid site reconnaissance that can detect contaminant plumes of high
ijonic strength. The technique measures the apparent electrical
conductivity of the subsurface using ;e]f—contained dipole transmitter
and receiver coils held in the horizo;tal dipole configuration and
separated by a horizontal distance of 20 ft (6.1.m). In this
configuration, the instrumé;t senses to approximately 0.75 of the
intercoil spacing (Geonics 1983). Therefore, the apparent conductivity
>was measured in units of millimhos per meter (mmhos/m) to an
approximate depth of 15 ft (4.6 m) at each station. Readings in
mmhos/m at each measurement station around the HRE impoundment are
shown in Fig 4. The magnitude of the variations does not seem to

indicate major conductivity anomalies that would be_attributab]e to

contamination plumes from the impoundment.
5. GEOLOGY
5.1 REGIONAL GEOLOGY

Oak Ridge National Laboratory lies in the Ridge and Valley

Physiographic Province. 1In Tennessee, the province consists of

northeast-southwest striking rock strata of limestone, sandstone, and
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shale extending from the Georgia—A]abama border on the south to the
Virginia border on the north. .The strata is tilted to angles of 30
degrees and greater throughout its length, resulting in the
erosion-resistant beds forming parailel ridges, and those less

resistant beds becoming intervening valley floors.

5.2 Site Geology

5.2.1. Bedrock

The HRE impoundment lies in Melton Vailey apﬁroximate]y 2000 ft
(600 m) southeast of the Copper Creek fault. As shown on the geologic
map of Fig. 5, the site is underlain by unit "Ccb" of the Conasauga
Group. The 1ithology of this unit is described by McMaster and Waller
(1965) as follows:

- vVariable lithology, ranging from shale and siltstone to
1imestone. Limestone is characteristically pebble
conglomerate or edgewise conglomerate having irregular
bedding surfaces coated with thin film of dark grey clay
and marked by abundant ropy ‘worm trails'. Limestone
occurs in zones of shale and siltstone. Siltstone in this
unit is commonly calcareous and white or light grey when
fresh. Shale is thinly bedded, colored brown, olive, and
tan, and locally maroon. In places the unit is deformed
by very small, sharp folds and faults of small
displacement.

They describe the residual material as:

Unit weathers to a bedded shale appearance, leaving little
or no indication of original calcareous nature. Limestone
weathers to porous brown siltstone or to a Tight
orange-yellow illitic clay. Residuum is generally light
tan to yellow-brown but local variations include maroon
and green bands. Black manganese oxide stains common on
joint surfaces.
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The HRE impoundment was constructed in the lower beds of the Ccb
unit and less than 100 ft (30 m) from the surface expression of the
) contact of units Ccb and Cca, as mapped by McMéster and Waller (1965).
The strike of this contact, as measured from the geologic map shown fn
Fig. 5, is approximately north, 60 degrees east.
From later work in the area (Haase, Zucker, and Stow 1985;
Rothschild et al. 1984) it appears that the lower strata in unit ch,
as mapped by McMaster and Waller (1965), likely consists of, in
ascending order, the Rutledge Limestone and Rogersville Shale
formations.
A geologic section through the impoundment is shown in Fig. 6.
The sfdes1opes of the fi]led impoundment shown in this figure are
- theoretical §1opes based on the design slope of 1 vertical on 1.5
horizonté]. Due to reported erosion during the operating life of the
impoundment, it is likely that the actual slopes deviate from the

configuration shown in Fig. 6.
5.2.2 Soil

The soil thickness encountered in the borings for the monitoring
wells ranged from less than 1 ft (0.3 m) for MW-1 and -4, to as much as
5and 9 ft (1.5 and 2.7 m) for MW-2 and -3, respectively. Some of the
soil may be material that was excavated from the impoundment during
construction and used as fill. As indicated by the boring records in
Appendix B, the soil consists of material which would classify as clay

. under the Unified Soil Classification System. According to McMaster

and Waller (1965), soils derived from the Conasauga Group contain

illite and vermiculite as the predominant clay minerals.
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6. HYDROLOGY

From 1948 through 1983, the mean annual precipitation at Oak Ridge
was 54.61 in (138.71 cm). In this region, the heaviest precipitation
normally occurs during winter and early spring, with the monthly
maximum normally occurring during the period January to March.

However, during some years the monthly maximum has occurred in July
because of thunderstorms. September and October are usually the driest
months. According to the "Climatic Atlas of the United States"

(U.S. Department of Commerce, 1979), mean annual lake evaporation in
the Oak Ridge area is 33 in. (88.9 cm).

After cessation of operation of the pond in 1962, and prior to its
filling with soil in 1970, it is uncertain how to account for the
22 in. (56 cm) of net annual precipitation input to the pond. If there
were no releases, it would have been added to the groundwater through
infiltration from the pond. One person recalls seeing very little
water in the pond after operations ceased, and cattails growing in the

bottom.
6.1 GROUNDWATER MOVEMENT

A water-table map of the site is shown in Fig. 7. The map is
based on water-level observations from the four monitoring weills
consfructed during this study (Table 5), on water levels encountered in
the borings conducted for the purpose of sampling the soil/sediment
(Appehdix B), and on measurements made in September 1985 by the old

observation devices shown in Fig. 3. The water-level measurements made

in the old observation devices have to be used with a good deal of
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Fig. 7. Water-table map of the Homogeneous Reactor Experiment impoundment.
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judgment as they may not be representative of the piezometric surface
due to their construction (Sect. 2). The map shows the hydrauiic
gradient at the impoundment to be generally towards the creek that
partially encircles the impoundment.

As shown in the geologic section (Fig. 6) through the pond, and
the water-table map (Fig. 7), the water table is fairly uniform across
the filled impoundment and is approximately 10 ft (3 m) above the
bottom elevation.

Studies on the ORNL reservation ( Webster 1976, Davis et al. 1984,
and Rothschild et al. 1984) resuit in the observation that in the
bedrock the direction of groundwater movément is greatly affected by
the directional permeability of the strata. The Conasauga strata is
anisotropic in respect to hydraulic conductivity, with conductivities
parailel to the direction qf geologic strike being reported as 3 to
20 higher than in a direction normal to str%ke. Therefore, the overall
groundwater movement through the bedrock is often in a direction at
some acute angle to the groundwater contours. Such movement would not
normally be expected to be in a straight line of flow, but rather would

follow irregular pathways along joints and bedding planes because the

bedrock strata has insignificant primary permeability.
6.2 UPPERMOST AQUIFER

The soil at the'impoundmént consists of material that has been
visually classified as clay'(according to the Unified Soils

- Classification System), which categorically has low hydraulic

conductivities. The uppermost aquifer at the site is the "Ccb" unit
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(possibly either the Rutledge or Rogersville formations). Davis et al.
(1984) conducted hydraulic conductivity tests in 36 monitoring wells in

-

the Maryville Limestone of the Conasauga Group. Conductivities ranged .

3 to 238 x 107° cm/s, with a geometrical mean of

from 1 x 10~
6.31 x 10-5 cm/s, and the effective porosity was estimated to be
0.03. Rothschild et al. (1984), at a site approximéte]y 3500 ft
(1000 m) distant along geologic strike, tested the conductivity in
12 wells in the Conasauga. The geometric mean of these tests was

2.57 x 10-5.‘ These aquifer parameters are believed to be

representative of the HRE site.'
6.3 GROUNDWATER SAMPLING METHODS

Water levels were measured with an electric tape prior to purging
and sampling each well, and the immersed portion of the tape was rinsed
with distilled water between wells. The wélls were sampled with bottom
Joading, stainless steel bailefs that were disassembled for thorough
cleaning before use. The bailers were washed with hot water and
detergent, and rinsed with distilled water. In addition, during the
first round of sampling, the bailers were also rinsed with dilute
nitric acid foilowed by distilled water. During the second round, to
avoid rusting of the steel, the dilute acid rinse was replaced with
alcohol. A new nylon line was attached to the bailer for each well.

No water was introddced into the wells during dri11ing, and the
first round of samples was taken without purging the wells. A1l the
wells were sampled within one to seven days after comp1eti9n of

driiling. This step was taken because there was no adjacent, open
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impoundment to which water obtained from the purging operation could be
returned (as is customary); and facilities were not immediately
available to dispose of the water properly otherwise. Prior to taking
a sample during the second round of sampling, the well was purged by
removing a volume of water equal to at least three times the volume
contained within the well screen and casing. This amounts to a volume
of 1.1 gal/ft (4.2 L/0.3 m) of water depth fn the well. The water
removed for purging purposes was measured in 5-gal (19-L) containers
and collected in 55-gal (210-L) barrels. In total, 400 gal (1500 L)
was purged from the wells and trucked to the;process waste system for

disposal.
6.4. SAMPLE COLLECTION AND PRESERVATION

Groundwater samples to be analyzed by the Analytical Chemistry
Division (ACD) were poured direct1y from the stainless steel bailer
into new glass, 1-qt (0.95-L) containers (previously rinsed with
distilled water) with Teflon-lined caps. Four such samples were
collected from each well during February (March for MW-4) and May 1985,
and two of the samples from each were acidified wifh nitric acid to a
pH of 2. These samples were either delivered to the Analytical
Chemistry Division within 1 h after collection, where they were
refrigerated, or were stored overnight in a refrigerator for next-day
delivery to ACD. In addition, in February and May, 1-L samples were
collected from each well and placed in plastic containers for gamma
radiation analysis by Environmental Sciences Division's Low-Level

Gamma-Ray Spectrometry Laboratory using a high-resolution,
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Tithium-drifted germanium {Ge(Li)] detector. These samples required no
preservation. Specific conductivity and pH were measured at the well

site at the time of sampling.
6.5 CHAIN OF CUSTODY

A record was completed for all samples co]lecfed which contains
the following information: name of collector, identifying Tist of
samples, date and location where collected, inclusive dates that
samples were in the collector's custody, and the date that samples were
transferred to the laboratory for analyses. A copy of this record

accompanied the samples to the laboratory.
6.6 SELECTION OF CONSTITUENTS FOR ANALYSIS IN GROUNDNATER

The principal goa1>in analyzing groundwater was to determine if
the groundwater had been contaﬁinated. Td do this the groundwater was
analyzed for those 30 constituents promulgated under RCRA regulations,
as shown in Table 6, For active hazardous waste facilities (those that
receive wastes after November 19, 1980), RCRA regulations require that
each groundwater monitoring well be sampled and analyzed for these
constituents at least four times during the first yeér to ascertain any
seasonal variations in groundwater quality. Sampling for this report
was conducted in Febfuary (March for MW-4) and May 1985. |

In addition to thosé 30 constituents listed in Table 6, groundwater
samples were analyzed by iCP spectroscopy. This technique provides
general information on concentrations of nearly 30 elements in one

ané]ysis. Many of these are not RCRA regulatory elements, but their
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~Table 6. RCRA - 40 CFR 265.92 - Groundwater monitoring parameters

EPA Interim Primary Drinking Water Standards

Parameter Maximum level (mg/L)
Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium 0.05
Fluoride 1.4-2.4
Lead 0.05
Mercury 0.002
Nitrate (as N) 10.
Selenium 0.01
Silver 0.05
Endrin 0.0002
Lindane 0.004
Methoxychlor 0.1
Toxaphene 0.005
2,4-D 0.1
2,4,5-TP Silvex 0.01
Radium 5 pCi/L
Gross Alpha 15 pCi/L
Gross Beta 4mR/y
Coliform Bacteria 1/100mL

Chloride
Iron
Manganese
Phenols
Sodium
Suifate

Parameters establishing groundwater quality:

Parameters used as indicators of groundwater contamination:

pH

Specific Conductance
Total Organic Carbon
Total Organic Halogen
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concentrations in groundwater are useful in evaluating general

groundwater quality. For instance, the concentrations of copper,

nickel, and zinc were determined in groundwater samples using this -
technique. These elements are included in the 1ist of compounds and

elements listed in the recently issued "Hazardous Substance Guidelines"

by the State of Tennessee (L. W. Gregory, pers. commun.). Groundwater

samples were also analyzed for PCBs and the radioisotopes 9OSr,

]37Cs, and tritium.

6.7 CHEMICAL METHODS USED FOR ANALYSIS OF GROUNDWATER

The methods usgd to analyze groundwater are those described in
USEPA (1982 and 1983b). For elemental concentrations of the NIPDWS, it
was necessary to use atomic absorption methods to reach the required
detection levels. The recommended USEPA methods are 7061, 7081, 7131,
7191, 17421, 7470, 7741, and 7761 for As, Ba, Cd, Cr, Pb, Hg, Se, and o
Ag, respectively. ICP spectroscopy (method 200.7 in USEPA 1983b) was -
also used to determine concentrations of nonregulatory elements. The
concentrations of pesticides and herbicides, as well as the PCBs in the
groundwater, were determined by method 8080 (USEPA 1982), except that
the analyses were by liquid chromatography instead of gas chromatography.
Thebtotal toxic organics (T70) were determined using method 624 (USEPA
1983b) or pentane extraction for the volatile organic compounds and
methc& 1625 (USEPA 1982) for the semiVolati]e compounds. Coliform
bacteria were determined by method 405.1 (USEPA 1983b). Concentrations
of fluoride, chloride, nitrate, and suifate were determined using

methods 340.2 and 300.0 as described in USEPA (1983b). Phenol
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concentration was determined by method 420.1 (USEPA 1983b). Total
organic carbon (TOC) and total organic halides (TOX) were determined
using methods 9060 and 9020, respectively (USEPA 1982).

The radionuclide concentrations were determined using the same
detectors as those described for the radionuclide analyses of the mixed
fill/sediment. Aliquots of groundwater were taken to dryness on
planchets and counted for gross alpha and gross beta activity. The
activities of specific alpha emitters were determined following aqueous
to nonaqueous separation into phenoltrifloroacetone, plating, and
counting using high-resolution alpha-spectrometers. Tritium was
determined in groundwater using established liquid-scintilliation
counting procedures.- Strontium-90 in groundwater was separated from
the other cations by precipitation as the oxalate salt and then counted

on a beta proportional counting system.
6.8 RESULTS AND DISCUSSION OF CHEMICAL ANALYSES OF GROUNDWATER

Groundwater concentrations measured in the four monitoring wells
in March and May are presented in Tables 5A and 6A of Appendix A. The
constituents presented in Table 5A are those regulated by RCRA
(principally those listed in the NIPDWS) as well as those constituents
~ that have been determined to be parameters establishing groundwater
quality (chloride, iron, manganese, phenols, sodium, and sulfate) and
those that USEPA has determined to be indicators:of groundwater
contamination (pH, specific conductance, total organic carbon, and
total organic halogens). Also included in Table 5A are the

concentrations of PCBs, the beta-emitting radionuclides tritium and
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90 137

Sr, and the gamma-emitter Cs. Listed in Table 6A are the

concentrations of elements determined in groundwater samples by ICP

spectroscopy. .
Table 7 is a summary of measured concentrations of constituents of

all analyses from all downgradient wells l1isted in Table 5A, Appendix A.

As can be seen in Tables 7 and 5A, the maximum permitted level for

beta-emitting radionuclides is presented as a dose rate of 4 mR per

year. However, the gross beta concentrations in Tab]és 7 and 5A are

presented in the commonly accepted manner as activity units (Bq/L).

EPA specifies that the dose rate for drinking water be calculated as

the total body or organ dose that a person would receive by drinking

one 1iter of the water, daily, for one year (USEPA 1976){ According to

EPA (USEPA 1976), the activity in drinking water of the beta emitters

905r that results 1n a dose rate of 4 mR/year are

tritium and
20,000 pCi/L (740 Bg/L) and 8 pCi/L (0.3 Bg/L), respectively.

Major contaminants in groundWater at the HRE impoundment appear to
be radionuclides (e.g., gross alpha and gross beta concentrations
exceed NIPDWS concentrations in upgradient as well as downgradient
wells). The concentration of gross alpha in the groundwater is rather
surprising -in light of the quite small levels of transuranics
(concentrations generally less than 0.1 Bg/g) in the mixed
fill/sediment (see Table 4A, Appendix A). The concentration of gross
alpha ﬁn groundwater samples appears to vary considefably in wells 3
and 4 between the first and second sampling dates. For example,
concentrations in the wells in the June samplings were 10 to 100 times

lower than the first sampling dates in either late February or early
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Concentration of selected groundwater parameters

from downgradient wells at the HRE pond summary
across all sampling dates

Max imum Measured concentration
allowable

Constituent Unit concentration Mean N Min Max %CV
Ag mg/L 0.05 0.0001 6 0.0001 0.0001 0.0
As mg/L 0.05 0.0034 6 0.0001 0.0160 187.3
Ba ma/L 1.0 0.9853 6 0.1050 2.7000 100.5
Cd mg/L 0.01 0.0012 6 0.0001 0.0035 142.4
Chloride mg/L not def 6:3333 6 4.0000 13.0000 53.5
Coliform Co/100mL 1/100mi 6.3334 o6 0.00017 30.0000 186.7
Cr mg/L 0.05 0.0134 6 0.0007 0.0591 177.7
Endrin mg/L 0.0002 0.0002 6 0.0007 0.0008 131.9
F mg/L 1.4-2.4 0.0001 ®© 0.000 0.0001 0.0
Fe mg/L not def 32.3367 6 2.8800 83.0000 94.4
Gross-A Bg/L 0.556 6.1333 6 0.1000 24.0000 149.2
Gross-B Bg/L 4mR/y 467.9333 6 3.6000 950.0000 93.7
Hg mg/L 0.002 0.0001 6 0.0001 0.0007 0.0
Lindane mg/L 0.004 0.0001 3 0.0001 0.0001 0.0
Methoxychlor mg/L 0.1 0.00M ) 0.000 0.0032 134.5
Mn mg/L not def 6.4698 6 0.1800 22.0000 126.9
Nitrate-N mg/L 10.0 1.1667 6 0.0001 5.0000 174.9
Na mg/L not def 13.3500 3 5.6500 21.7000 60.3
Pb mg/L 0.05 0.0259 6 0.0001 0.0900 136.1
PCB mg/L not def 0.0001 3 0.0001 0.0001 23.2
pH mg/L not def 6.6733 15 6.4000 6.9000 1.7
Phenol mg/L not def 0.0004 © 0.0001 0.0020 186.2
226pA Bq/L 0.19 0.0634 6 0.0001 0.3300 208.4
Se mg/L 0.01 0.0001 6 0.0001 0.0001 0.0
Sulfate mg/L not def 48.0000 © 34.0000 75.0000 31
Sp.Cond. uS/cm  not def 555.2000 15 272.0000 725.0000 32.6
Toc mg/L not def 6.0260 15 2.0800 8.4000 31.2
Tox mg/L not def 0.1732 6 0.0060 0.4100 107.6
Toxaphene mg/L not def 0.0014 6 0.000 0.0052 - 152.1
Tritium Bq/L not def 203.5000 2 37.0000 370.0000 115.7
37¢s Bq/L not def 0.4824 6 0.0001 2.0799 165.2
2,4-D mg/L 0.1 0.0001 6 0.0001 0.0001 - 0.0
2,4,5-TP mg/L 0.01 0.0001 6 0.0001 0.0001 0.0
965r Bq/L not def 180.6267 3 0.5800 540.0000 172.3
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March (Table 5A, Appendix A). Further sampling shdu]d clarify the
extent of variation.

Two wells, numbers 3 and 4 sampled in late February and early
March, showed concentrations of barium in groundwater that were in
excess of the NIPDWS maximum level (Table 5A, Appendix A). The source
of barium in the groundwater is not clear. The concentration of barium
in the EP extract of the mixed fill/sediment was < 1 mg/L (approximately
100 times lower than the maximum allowable EP concentration), and the
total barium concentration of the material was observed to be between
300 and 400 mg/kg (see Table 2A)-not greatly different than many
soils. For example, soil solutions from -the same soil type as that
used as the-fill contain concentrations of barium approaching 1 mg/L.
Again, further sampling will be required to determine a definitive
trend. One’groundwater sample (taken from well 4 in June of 1985)
showed a chromium concentration of 0.059 mg/L which is equivalent to ‘-
the maximum allowable NIPDWS concentration (0.05 mg/L). However, all
other groundwater samples were near detection levels (0.0001 mg/L),
indicating that the elevated chromium measurement is likely a
statistical outlier or a faulty measurement. Lead measured in the
groundwater also exceeded the maximum allowable NIPDWS concentration on

two sampling dates: one was in an upgradient well (sampled in late
February), and the other in well 3, also sampled in late February.
Further sampling will allow statistical comparisons between upgradient
and downgradient wells to confirm lead contamination of groundwater.
The mean lead concentration in downgradient wells sampied to date is
0.0259 mg/L (see Table 7), well below the NIPDWS maximum allowable

 1imit (0.05 mg/L).
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Counts of coliform bacteria in groundwater upgradient as well as
downgradient were in excess of the NIPOWS. These counts may result
~from wildlife habitat such as waterfowl and terrestrial animals known
to be in the area. These also may represent sampling and analytical
variations. Additional monitoring will indicate a trend over time.

_ The concentrations of total organic carbon (TOC) and total organic
halides (TOX) in groundwater samples appear to be relatively constant
regardless of the monitoring well sampled, upgradient or downgradient
fhe HRE impoundment. Detectable concentrations of PCBs were measured
in the downgradient monitoring wells (0.0001 mg/L) whereas in the
single sampling date (May, 21, 1985) in the upgradient well, its
concentration could not be detected.

Concentrations of silver, arsenic, cadmium, mercury, and selenium
in groundwater sampled to date are all well below the maximum NIPDS
Timits. Also, evidence of potential contamination by barium, chromium,

and lead will be determined through continued sampling. To date,

however, it appears that the groundwater contamination is ]1mjted to

radionuclides, principally 90Sr, 131

Cs, and tritium.
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7. IMPOUNDMENT CLOSURE
7.1 CURRENT CONCEPT FOR POND-CLOSURE

The current technical plan for closure of the impoundment is by

entombment and is summarized by Myrick (1984) as follows:

The first phase of pond stabilization would involve removal of
55-gal drums that are buried adjacent to the pond. These drums
would be excavated and sent to the ORNL burial grounds as LLW.
Formation of the grout curtain surrounding the pond would then
follow, utilizing high pressure injection pumps. Grout sheets
would then be formed above and below the contaminated pond
sediments in order to isolate the contaminated materials from
groundwater flows. Once the pond is stabilized, the asphalt
concrete cap would be resurfaced, sealed, and permanently marked.

7.2 CHARACTERIZATION RESULTS TO BE CONSIDERED

The groundwater table is approximately 10 ft (3 m) above the
bottom of the soil-filled impoundment. This is-probab1y several feet
higher than when the pond was in operation and is higher than generally
estimated when remedial techniques were considered for decommissioning
the impoundment (W. R. Reed, pers. commun.). In light of the high
water table, the current technical plan for decommissioning needs
additional consideration. It is questionable whether the grouting as
indicated by Myrick (1984) would assure isolation of the mixed soil and
sediment waste from the groundwater. -

The sampling borings (SP-1 through SP-2, Appendix B) conducted in
the soil-filled impoundment indicate that the sediment is mixed with
the soil and does not cover just the bottom of the impoundment.
Considering the method of filling (the impoundment), the ratio of the

waste to soil mixture is expected to be very heterogeneous.
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8. ADDITIONAL DATA NEEDS
8.1 GROUNDWATER SAMPLING

Monitoring weils at the HRE impoundment will be sampled at least
twice more so that four quarters of data on RCRA-regulated constituents
(see Table 6) will be available. For impoundments active after
November 19, 1980, RCRA requlations require that at the end of the
first year of sampling, statistical analyses be performed on the data
from the four quarters to determine whether the groundwater is poliuted
by the impoundment. Pollution is assumed if the analysis (Cochran's
Approximation to the Behrens-Fisher Student's t test or an approved
similar test) indicates a significant increase (decrease in the case of
pH) in the water quality parameters listed in Table 6 between the
upgradient and downgradient wells. This procedure for determining
pollution will be considered for the HRE impoundment after four

quarters of sampling and analyses have been completed.
8.2 POTENTIAL SUBSURFACE EXPLORATION

If results of continued sampling confirm that the HRE impoundment
has significantly contaminated the groundwater, then additional
exploration or monitoring wells will be considered in the appropriate
areas to assist in determining the extent and contaminate |

.concentrations of the plume.
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APPENDIX A

ANALYTICAL TABLES:
1A through 6A

Notes for all Tables: ,
1. The "-* (minus) symbol is used to represent
the detection level
2. Detection limit for the same constituent
varied among the analyses due to sample
dilution and matrix effects.
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CUNCENTKRATIONS OF RCRA NONKEGULATEC CONSTITUENTS

In EP EXTRACTS FROM HKE IMPCUNDMENT FILL/SEDIMENT
FR : MEASURED |
{CONCENTRAT=
i
i mEAN
CONSTITUENT  IUNIT 1LOCATION ISAMPLE CATE :
aL TIMG/L 1COMPCSITE 103706785 P =Ge00ul
ib - z;GIL _icomposiTe _103/C6 /85 i _-0.6001
or TMG/L 1COMPOSITE 1G3/C6/8% i Couna8
T LI 1COMPCSITE "1037¢5/85 {580,000
o 1HG/L 1CCHPCSITE 103/06/85 : Ue0a7n
cu TIMG/L tCCMPCSITE 10376785 i -0.uul
ter tnesL COMPCSITE 710376 /85 1 =velful
iGa IR SCOMPCSITE  $03/06/85 § T CGeutul
HE tMG/L T1COMPGSITE 103/¢6/8" 3 042600
K ) ING/L TTICOMPCSITE  103/06/85 T 4,200
L tMG/L 1CMPCSITE 103700s8% HEAE
e “Timert $COMPCSITE 103/¢6/85 i 44eGfu0
1y IMG/L §COMPOSITE 103/06/8% P 1540000
we mesL __icomPCSITE 13706785 i =Gaunul
na IMG/L iCnMPCSITE 103706785 : 2.0ro
N THG/L 1COMPCSITE 103/06785 i ~GeCful
] TTiNG/L TTiCoMPGSITE 1037¢6 /et {TTTTIINER
sp TMG/L 1CONPCSITE 103706785 {0 =L.0ful
st IMG/L 1COMPCSITE 103706785 S
se T NG $COMPGSITE 103/€6/85 1 Ue3fun
T thesL {COMPCSITE __ 103/C6/8% i Geu230
v tHG/L $COMPCSITE 103/¢6/85 | —eesful
Zx i oL 1CCMPCSITE  103/€6/85 : Je1600
TCONSTITUENT  fUNIT TLOCATION TSAMPLE CATE |
zv tNG/L TTICPRPCSITE 103706 /€5 Tl —veutul
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TABLE 2A. TLTAL AMALYSIS OF HRE TMPCUNDMENT FILL/SEDIMENT
T T i MFASURED
tCONCENTRAT-
i 10k
P hEaN
CONSTITUENT  SUNIT “TILNCATION 1SAMPLE CATE {
ia6 RUTUT TisP-1 163/01/85 P =ulGful
: i i5P=2 $193/€4/85 P =0.0r01
sP~3 103/€5/85 1 ~GeGlul
i iSP=s 7103706785 : -G.uful
aL TING/KG 15P=1 ~T1037€1/85 § B7GC0.0r00
5P=2 RUETYE i 78000 G0u0
SP=3 ____EUBICS:EE__ i 850FU.UNur
i ise-4 143706785 i 840CULGROR
AS - IMG/KG ‘-§SP-1 -E§§££i135 i SeeuLrul
sP=2 163/€4/85 P =uleful
$P=3 103/C5785 i -Geufol
£ isp-4 163/€6/85 t -0.0001
sa tNG/KG TTiseel T103701/8% § 31044000
5P=2 163/C4/785 i 31040000
sP-3 103/7€5/85 1 42G.u000
i AEP-« 133766785 P 4%0eunun
gr “TineskG TTisem1 E3§751785 1 243000
SP=3 103705785 H 2.4000
isp=s 103/C6/€% E 244000
T BRI 1SP=1 103701785 1 160C0.GR00
sP=2 “T1u3/64/85 { 3600.0r00
sP=3 1337C5/8% i 66C0,0C00
: : $SP—4 1.3/06/8% I B7r0LuruC !

LCONTINLELD)
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TABLE Z2Ae TUTAL ANALYSIS UF KRE IMPCUNDMENT FILL/SEDIMENT

MEASURED 1@

{ CONCENTRAT=

i~ ION
. S,

_ i mEAN

CONSTITUENT  UNIT tLOCATION 1SANPLE CATE :
- -d * - 1]

cn MG/XG sP=1 $103/01/85 i 343000
SP=2 103/C4/85 t 3.1000
sP=3 103/05/85 I =6e0001
i isp=a T1037€6 /85 i -0.0ful
cc IMG/KG sP=1 t03/C1/85 1 23.6000
$P=2 103/C4/85 t 2440000
sP=3 103/€5/85 t 1840000
i isp=a 1u3/06/85 i 19.0C00
jco {MG/KG {sP-1 103/€1/85 i 68,5000
' ; {5P=2 ___103/¢4/85 i____91.Gc008
5P-3 tu3/€5/85 i 92.0000
i i5p-4 T153/C6/85 i 69.0ran
cu 1HG/KG 15P=2 1037€4/85 $ 2746000
sP=-3 103/05/85 {  21.0000
i isp-4a 103/C6/85 i 3646r00
GA $MG/KG t5P=1 143701785 i =Ge0n01
sP=2 103/04/85 i =0.0r01
i sP=3 103/¢5/85 i =0.0001
! i5p-4 710376785 i -0.cf0l
WE 1MG/KG 15P=1 1u3/€1/85 i 13,0000
5P-2 103/¢4/85 i _-cueocol
sP-3 $103/€5/85 { 11.uC00
SP=4 1u3/€6/85 i 12.0000

{CCNTINLED)




ORNL/TM-10002 - A-6

TABLE 2A. TOTAL AMALYSIS OF FRE IMPCUNDMENT FILL/SECINENT -
{ MEASURED
§CONCENTRAT=
{ 10N
S -
i MFAN
CONSTITUENT  IUNIT {LOCATION ISANPLE DATE :
K 1MG/KG $5P-1 103/01/85 i 2600040000
$P=2 103/04/85 § 21000.0000
sP-3 103/€5/85 1 2500040000
i i5P—4 103/06/85 t 26000.uC0N]
L IHG/KG 15P-1 103701785 T T Saccuni
sp=2 1037C4/85 i ha.ut00
sP-3 103/€5/85 P B4.uNul
¢ isP=a 13/C6/85 i 88,0000
"G {NG/KG ise=1 103/€1/85 { 81CU.000N
SP=2 103/C4/85 { 60004000
5p=3 103705485 § 74€0.6F00
_ i 15P~4 163/C6/5% § BLCL.CrO0 )
T TinG/KG 15P-1 “103701/85 i 510.u0u0 ’
SP=2 103/C4/85 T 34G.00u0
sP=3 “163705/8% § 5auesroni
i 15P=4 133/C6/85 i 5500000
me tMG/KG 1sP=1 _iu3se1sss P -ueutol
sP=2 $103/C4/85 i -0.0001
5P=3 ~T1037¢5/8% i -leuful
3 i5p-4 10376785 i -0.00u1
NA {MG/KG §SP-1 103/01/85 ! 4270.0000
sp-2 1u3/¢4/85 § 2600.0000
sP=3 103/C5/85 1 340u.0C00

(CONTINLEDL)




A-1 ORNL/TM-10002

TABLE 2A. TCTAL AMNALYSIS OF +RE TMPCUNDMENT FILL/SEDIMENT

§ MEASURE
§CONCENTRAT-

H
. i WEAN

CONSTITUENT  SUNIT ILOCATION ISANPLE CATE i
NA 1MG/KG 15P=4 10376785 i 46C€uec0u0
NT TiMGrKe 15P=1 1037€1/85 i 43,0000
sP-2 103/04/85 T 37460060
5P=3 153/C5/85 I 3840060
i isP—a $v3/06/85 { 43,6000
T “Timerxe £5p=1 “1,3/¢1/85 i 28040000
! sP=2 1u3/C4/85 i 29040000
sP=3 $03/€5/85 i 25040000
i isp=s $163/06/85 { 450.Cn00
PR IMG/KG Tyt 163/01/85 i -0.0001
SP=2 103/€4 /85 0 -ueGul
sP=3. 163/C5/85 § =0.00u1
isP—4 163/C6/85 P =040001
pen imerxe sP=1 t03/76/8" 1 ve330F
} $P=2 TT1y3704/85 i ve39uN
: $P-3 RO 1 Goulch
i iS4 103/€6785 : Ueu190
saimc/Ko sP=1 103/61/85 I =0eGC01
: i sP~2 153704785 1 =0e0031
! ! sP=3 103705785 i -Gecrol
L i __isp=a __1u3/06/85 i =Geufol
ise IHG/XG SP=1 1u3/C1/85 t =0.utul
i i $P=2 133/€4/85 1 =0e0M01

(CANTINLER)




ORNL/TM-10002

TABLE 2A. TOTAL

ANALYSIS OF FRE IMPCUNCMENT FILL/SEDIMENT

§ MEASURED
§CONCENTRAT-
i 10
SR,
i MFAN
CONSTITUENT 1LOCATION ISAMPLE CATE {
SF sP=3 103/€5/85 i =Geurul
i15P-4 103/06/85 { =ueuCol
SR 1SP=1 £03/€1/85 o 77.0000
sP=2 103/C4/85 T 6640009
sP=3 103/05/85 o 71.0000
fsp-a 103/C6/85 t 7646M00
Tt §5P-1 103/€1/85 § 450640000
$P-2 103/€4/85 i 450046000
SP=3 193/05/8% § 4300.0r00
i isP-4 103/C6/e" {  44Colu00N
v : $15P-1 t03/C1/85 P 9440000
SP=2 :503104753 I 17.u00n
sP=3 103/¢5/85 ! 86000
i isp-a 103/C6/85 i 8846009
™ H isP-1 14371785 i _ra.tor
SP=2 103/C4 /8% P 9240000
sP=3 10375785 1 74,0000
i isP=4 T103/¢6/85 i _91.6000i
z% sP=1 163/01/85 {0 15046000
SP=2 103/C4/85 { 130.0C00
5P-3 103/€5/85 i 12040000
SP-4 $03/C6/85 P 12646000




A-9 ORNL/TM-10002

TAELE 3A. IMVENTORY OF COCNSTITUENTS IN HRE IMPCUNCMENT FILL/SEDIMENT

: TQTAL
{ INVENTORY
fomnsi il
1 i mEAN
CONSTITUENT SUNIT §
» []
AS iKG i C, 0y
s - 1KG ! 166231480
as . i iKG E Cely
m___ - iKG 741,57
5 ] iK6 i 4,71
¢t $KG T i 14383.53
. iK6 i $ .19
L " iKG ! 41,81
c? i n-EKG : 166,83
o o iks ! 55.74
s 1KG } P e.fu
He 1KG i 17.92
S iK6 - § 48774060
L __IKG o i 166,23
18 %6 P 14731.92
Ji S iK6 ] T i 9es.54
p . EKG i c.r0
A - - 1KG - o --g 736%,96
3Nt . 1KG : 8C.13
2 . iKG T TiTTTTE32.8
N 1KG - 1 .00
PCB TTiKG ] i 0.37
S8 1KG 1 0. 00
s¢ ixe : s

(CONTIMLEL)




ORNL/TM-10002 A-10

TAELE 3A. IAVENTURY CF CCASTITUENTS IN HRE IMPCUNLCMFNT FILL/SEDIMFNT -

! T - T TOTAL

: § INVENT fiky

T

CrNSTITUENT TUNLT T --§°

- - - - »

s® . 1KG i 144,73
1 1KG Tt T 880S.29
!_____::__ -::- - --Exc - ; 171.71
I - 1KG - T : 165472
_29 :: - - TTTTTTTTTTT T 258, 8.




e T R

A-11

ORNL/TM-10002

TABLE 4Ae RADICAULCINES MEASYREE IN HRE IPPCUNCFENT FILL/SFDIMENT
o o T MEASURED
{CONCENTRAT~
i 10N
R
i MEAN
CONSTITUENT  fUNIT 1LOCATION 1SAMPLE [ATE :
Co0SS~¢ 180/G SP-18 153701785 H —ueuful
SP=18H 19371785 R
SPm? TTiu37c4ses § =veutul
sP=2r TTiy3/04785 i =Geural
SP=3 103765785 E-----u.uCul
i5p=2 19377678% Ti —u.uhul
CRUSS~E gﬁa/c o Tiseo18 :E§37EI7§;-- i saveLnut
SP=1Ekh 103701785 5 140MCGGRLN
sP=2 103/C4/ES TS ac.euron
SP=2h 203704785 11280r0.00an
sP=1 TTYC3765785 E- ag.ur0r
b 1504 TT153/¢6785 t o 260.0m00
137Cs 180/6G TTispole “1937€1/85 i 7640000
SP=1BH 143771785 i 199G.CrGn
SP=2 °§:;7?27§5 1 sg.run
SP=2H RIEVIIYIL E 166G e0rUN
SPoa T TTTTiG37057¢5 : 8.96un
: i5pas 1u3706sex T
U 180/6G SP=18 163701785 : Ceonfon
$P=2 16377 4/8% T,
5P-3 te3/C5/8" 1. uelQO
1 isp-s 163706785 Ty ¢e0680
T 180/G 1SP-18g Tiv3/e1/s8% H CeG150
(CPNTINLED)




ORNL/TM-10002

Rz

i 1ow
L

i MFAN

COANSTITUENT -iU"IT ILCATION iSAHPL;-DAYE i
Jueht i t A A e

2350 BQ/G sP-2 103/C47/85 i Lellan
sP=13 BRI ' Geuh5n
ASP-é 3557;;735 E VYA I
Z380¢ TTieere 1sp=2 --Eu31647§; E Vebful
sP=1 RS i -u.uCol
i iSp=as 1u3/C6/85 P 0.0003
sy “Tiscse SP-18 TY.3701705 i VeuSTA
SP~2 Tiu3scares PTGz
Sp-3 103705 /8% - Ceu26n
isp=s T1.3706/85 E' UeL44n
zago0 teese TTiseo1a YLV R T
SP=2 -E337?27§? $TTTTTeRs
SP=3 163/C€5/85% H Celmi?
i isp=a Til37ceres % Geu"38
Za1ar 18976 SP-18 163701785 Ty CeLraS
E;:;---------::Effffffff ---E- beglvt
5p-13 101705765 1 =ullfol
H isp=a Ti037c67Es ! Uetr8
6rC T 18076 TTiseo1e IRy IIVIT L
$0-2 RISYIIL : ceu139
sP=3 T103775785 i “Gaural
: ) i __isp-a - -iozlce/es "E_ CoL=70
19750 180/G 1SP-18 153761785 i 3rc.uron

(CONTINLELD)




A-13

ORNL/TM-10002

RADINNYLCIDES MEASURFL IN HRE TPPOUNCHENT FILL/SECTMENT

PchnenTESr-
i 10h
'-“-’O-’Q--
: MEAN
CONSTITUENT TUNIT TLOCATICN “TISAMPLE DATE g
— :
9757 8/ i SP-1gH _1u3rc1785 i 1840006000
i i5p=2 1u3/Ca 785 : 20eGrGN
1 9 v ) 4
i isp=2r __1u3/Cares i 54630000
{ §3023 _iul/esies P lruetur
] fsoa 1u3/C6ses ! 1rGeuf0n




ORNL/TM-10002 A-14

TABLE 5A, INCEX CF GROUNDWATER QUALITY FOR THE HRE SITE

e
108

TTTRean

CONSTITUENT JUNTT PAXIMUM THELL NUMRER 1SAMPLF NATE &

' ALLCWABLE
CONCENTRATI-

a6 resL e i 103728785 1 —veitol
C€/21785 4 =veulul
P 102778785 i -uecful
€%/22/85 1 =ueGrol
3 102726785 T —ueGhIl
2.5732/8‘. E- ~-Ue(ful
a CI/74785 1 =u.lrol
i i L%/22/85 : =Gerful
ASgrerL  1cess N 102728785 §  —CeGful
' Le/21/85  §  =ueuCul
' 2 102720785 P =ueufol
105722785 1 -ueuCol
3 ) jvzs2eres & o160
€2722/85 1 =0eLCul
s Tilizcarss 1 Geulan
) i { i (2722785 1 =g.ufel
T Pe/L fiee i iCzr2es85 & Geun3n
_ L€/71/8% ! Uel?uh
PR 102728765 § ye9%0n
ic<722/85 ¢ e1630
3 C7778/85 z 1e570R
er22/785 & Gel050

(CONTINLELD)




A-15

ORNL/TM-10002

TABLE 5A, INCEX CF GROUNOWATER QUALITY FOR THE HRE SITE
X
10N

T

CONSTITUENT §UNIT FAXIAUM WELL NUFBER I{SANPLE CATE §

ALLCWABL
CONCENTRATI-

84 {G/L 1.0 14 102704788 i 2.7050
i i i (es22/85 i 0e4940
cn $rG/L 0.0l 81 102728785 1 =g.0ful
togsa1/es 1 -veiCol
2 102/26/8% 1 =Ge0001
LE722785 1 —ueGCo1
3TN G 25 1 —g.crol
fcts2z785 ¢ 20035
4 103704785 1 =ueuful
_ ! : : fvsr2zr85 1 620035
CHLORILE PesL AOT DEF 1 G2/28/85 i 12404000
c=/s21/85 i 740100
2 102720785 1 13,5000
uE722785 i 5.6r0n
102728785 & 64LRGO
CE722r85 % 4.Grue
4 iLa70ares i 6.eGMU"
i i i fces2z785 ¢ 440000
COLTFGAF  §CC/LACHL  §1/10uML i 102728785 & 8eulu0
feesa178s ¢ 44G0u0
2 102/28/85 3 3046000
_ €5/22/85 i =0.ulul

{CONTINLED)




ORNL/TM-10002

A-)

6

TABLE 5A. INCEX GF GROUNDWATER QUALITY FOR THE HRE SITE
RS
10N
TTTHEAN
CONSTITUENT JUNTT MAXTNUM WELL MUPRER ISAMPLF DATE §
ALLCWABLE
CONCENTRATI-
Y ADN & s -
CCLIFC kP CG/LOGML 17100ML £3 102728785 3 =ueuful
toer22785 1 246500
3 162704785 5 =veulul
! ! Wi72z785 | beLlun
CR Ty 100" 11 102720785 & =ueGhul
CE721785 1 =0.0tel
2 iCizzesas i S3.ufal
ic5r22/85 E -ue0rul
3 02/28/85 3 =deuful
cs/2z/785 % Cou2l?
4 3:37"#/85 : —veulyl
i 1 i ic2/22/85 T
ENDOIN ING/L  jcecfu? it 102728785 1 -veuful
/21735 P =ueufl
2 - iczs28785  t Geulus
(5722785 1 -G.uful
2 102726785 1 =Geuful
V5/22/85 : —Veuful
4 103704785 i <g.ocul
i H 5722785 1 —ulGfal
F IMG/L 1le4=204 i1 1C2/28/85 T
ue/21/385 H -Leuful

{CONTINLED)




ORNL/TM-10002

TABLE 54, INCEX OF GROUNOWATER QUALITY EQR THE HRE SITE
MEASUREC
CONCENTRAT=
10K

_ LT

CONSTITUENT SUNIT FAXINUM WELL NUMRER ISAMPLE DATE §

AhkEEN YT 1-
i i i i

F IMGIL le4=2.4 12 162/28/85 1 ~ueuful
€5/22/85 1 =veutul
2 10z72878% P =ueufol
105722785 1 ~Geural
s 163/C4/85 § =Goufil
i i i 5722785 §  =—geufsl
Fe IFC/L INOT OEF 21 102726785 -QE' Gek80N
| 162721785 i 4.590N
2 1,2728/85 : 2440000
$5/22785 AE 2,880
E R P Y PP T § . e3.0C0N
05722785 1 4.1400
4 107704785 & Sl.urun
i ' C£722/85 i 29.G00°
GRUSS—4 13c/L juet%6 . iuzs28785 1 1,400
C%721785 E Ve9rOn
2 - ci/26/85 ¢ beuron
CE72/85 1 5e6run
TGzt Leuron
Cer2z78% ¢ Gelrut
4 - EE-E-I.C4IB‘. E- 24 4uf0uf
: H : iCe/2278% 3 Gelfuri

(CONTINLED)




ORNL/TM-10002

TABLE 5A. CF GROUNDWATER QUALTITY FQR THE HRE SITE
o - MEASURED
CONCENTRAT-
10N

TTThEAN

CONSTITUENT PAX 1MUY WELL NUNBER ISAMPLF NATE !

ALLCWABL : H

CONCENTR i

GROSS-¢ ¢} AMREM/YR ggz/ze/as i luauren
1,5721/85% : 3.50uN
§E§7Ea/as P 720.u000
555722’55 i 95UeLrun
2 Ci/28/85 1 24sufud
‘zslzzles : 3e60uf
1 i/C4/78% TN
i i 1 C2722/85 i Z1ueufun
He ' 1L.002 : 102728785 ' —Uetful
RV L T
10z728785 §° —Ceufol
05722785 1 ~LeCPU1
iUZ728785 1 =g.uful
C=722/85 1 -vestol
toiscaras : —e.cCot
C£722/85 1 -ul.ufol
LINCANE  iF Coutd EEEZZl’BS i -3.umol
$0%/22/85 { —Gecful

= -
tL%7722/85 H -Leuful
105722785 E —ueCC0L
NETHCXYCFLCRMG/L Cel §§§Z38/85 i UeLr0R
1C%721/85 : =Letful

(CCNTINLED)
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ORNL/TM-10002

¢%/722/85

TABLE 5A. INCEX CF GRCUNDWATER QUALITY FOR THE MRE SITE
T MEASURED
CONCENTRAT=
TCA
TTTREAN
CONSTITUENT TUMNIT WA XIMUR WELL NUFBER ISEFPLF NATE &
ALL CWABL &
gaNCkNTRATI"

METHUXYCFLCRE PG/L el 2 102728785 ! vetn28
105722785 1 =Geulul

3 1cz/s28/85 & Ge0203]

C5/22/85 H ~ue0Cul

4 R VYT i veln32

i i C£722785 1 —geuful

" eC/L tNAT oFF T 1uzs26/85  f vel50”
AE:/less ' Ue1980
2 102728765 1 6.3fu0i

vt/2285 i v.789n

3T 1ezr28res : 7.870"

105722/85 H Ue1800

P TCI/Car8t 1 22.0fun

T T50n




ORNL/TM-10002

A-20

TABLE 5A. INCEX GF GRCUNDWATER GUALITY FOR THE WRE SITE
MFASUREC
CONCENTRAT=
ToN
H MFAN
PCONSTITUENT JUMNIT MAX IMUM WELL AUMBER {SAMPLF DATE §
ALLCWABLE ¢ :
CONCENTRATI- !
GN H
- * +* * o
ANA MG/IL NAT DEF 1 162721785 be8MUT
- - - *
2 1057227485 : 12,7000
- 4w o
3 1L%122/85 : 2147000
H H [V YU p—— *
: ! : 305/22/85 : 5.6%0N
———— — .y} - - - - * + - - e - ——
pa MG/L CeL % 1 Lz/2¢/85 : TelTul
L5721/78% H “Cebful
H - - o= -
i 2 Vil/28/85 : YeuIuh
¢ Le/22/85 1 =6eufol
: 2 czz28e/85 : LeiSun
C&/2:i785 : ~0eGful
- - P - *
s C3I/C4r8% : veu256
C® 722785 1 ~GeLful
- + - - + - P mwm- *
Pri MC/L NAT DFF 1 105721785 : ~Gelful
-— fmmes *
2 105722785 : GeuNul
- +
2 105722785 : Geuful
- - - L J
I 105722785 : Yot ful
[P ———y [ y— +* -——- Py *
PH Pt NNT VEF 1 Ce/l2878% i 6.8C00
L 5/21/8% H 6e9ru0
tm———— .
2 uZ/28/85 : 6e70un
0%/721/85 : 67250
[Py R QU pre
2 gz/2878% H 690G
G*/22785 H 660U

(CONTINLELD)




A-21 ORNL/TM-10002

TABLE 5A, INCEX GF CGROUNDMATER QUALITY FOR THFE HRE $]1T¢
MFASURED
CONCENTRAT-
TN

TTWEAN

CONSTITUENT JUNTT Ty RAXINUM WELL NUMBER {SAMPLE DATE §

ALLCWABLE
CONCENTRATI-

pH i 1NNT DEF i L 647000
i i i fcer2ares ¢ 606250
PHCACL $G/L  INNT DFF i 1Uz728785 1 <g.crul
' 02721785 5 =usGPOl
2" 02726785 1 =g.urul
: , C5/72/85 i =0.Gful
3 102728785 § <u.urul
€%/22/85 3 =u.ctul
4 1eizeares 1 CoGr2n
(5722785 3 ~uebful

mrmasemeeesan feeee P Y— * tocma +
c2ota RG/L VeaS 1 Le/s28/85 E G0100
105721785 1 =uecCol
2 102728785 0e330°
CE/24/85 b =veulul
3 <2/2878% i =G.0Col
105722785 1 -—u.alul
4 iuisrases UelSuU®
i i 5722785 1 =veulil
SegwerL feeel i TTTTTIiZ72e7e%f <Gainel
ice/21/85 3 =0.6C01
2 162/28/85  §  =u.uful
(5722785 1 =001

(CONTINLELD)




ORNL/TM-10002

A-22

TABLE 54, INCEX LF GROUNDNATER QUALTTY FOR THE FRE SITE
o - MEASURED
CONCENTRAT=-
10M
TTThean
CPNSTITUENT SUNIT PAXINUR  IWELL NUMRER 1SAMPLE DATE | B
R .
- - * ‘GN L o - fon oo
SE WG /L Ceul 2 €277878%5  §  =(.0%01
C5/22/85 1 =ueuful
;- - .:-37;418‘ -E ~uet "V
i 2?73373?--"§'-":C:5?5?
SULFATE . imesL TTINAT DEF i1 .65738185----§ 54.0Cy0
uE/2178% ; 82,4040 ¢
5-'---------.35732733_---E--_-;E::?C;
C£/22/85 1 "5.u0G0
2 102728765 1 39.0mun
Ce722785 1 a3serun
:--_-------_§EEZSh/8€ E: 8246000
i 1 i iC572278% 1 4.ter
SP.CLNLs $UPFCS/CL INOT DFF i1 TTTaLZ/2e085 1 636eun00
;;;;.llu‘, -E- S22e2%Uf
2 162726785 I 7%1eutur
35721785 1 715.5c00
T 2 e es 4 725.ur0c
C5722785 1 2947507
a 1oisreres T 53240000
i i H L$722/85 1 562.2%0¢
TnC e NOT OFF 11 102728785 3 23500
33751/85 : 6e47501

(CONTINLELD)
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ORNL/TM-10002

TABLE 5A. INCEX UF GROUNOWATER QUALITY FOR THE HRF SITE
MEASURED
CONCENTRAT-
TON
T
CONSTITUENT JUNTT FAXINUM WELL NUFRER $SAMPLE DATE §
ALL CHABLE
CONCENTRATI=
e irerL ThOT DEF 12 iuir2eres i 242907
«e/22785 1 548750
2 302726785 1 2.0800
105722785 ¢ 842250
4 162/04/8% t 543200
) . i i i 5227;2185 E 660750
TAx *CIL NOT DFF 1 /28785 1 Ue54un
) .:EIZIIBS 1 Ge0140
2 ©2/28785 % R
L*/2278% : Cel150
3 ivis287es i U o360
{ i i icsrazres i veut3ni
¢ ! la 1Li/C4/8% H Ge2350}
H H H H +
! ! . I¢er22r8% 1 Ler60
TOXBPRENE | INGIL INDT OEF i1 tez/78788 T =0eLful
105721785 1 =0.0001
2 1c2/28/85 | 0eur30
: C$722785 1 =ueuful
5---'.'--°--'§§Z§a/ss i _usuns?
iC£/22/85 1 =usbful
4 T TalIsear8e 1 —geural
i ) VE722785 1 =veGful
(CONTIALEC)
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TABLe S5A¢ INLEX LF GRPUNUNWATEP QUALITY FSLF TRT MxE $jT:

CONSTTTULNT

To1viUS

1778

PYPN

Zrh=L

L T e YT T LT

Es4e5~TF

(CONTINLELD)

UNTT

RC/L

FL/L

YL/

MAXTMUPF
ALLCWAELE
CONCENTPAT -
LN

NAT UCF

NIT utF

el

Tuenl
H

Woll NUMAR?

1

?

k]
- - - - -

4

_------—--_-Q--------;—-_0--—-_—-----_9------------

1

4

- e a6 o e o o e W T -

1
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v/l eR
1o i Ceaee
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EuZ/’t/c‘
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I/ 21R%
P
E.Elfq/dﬁ
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HI W R
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IV ENE
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! MEASUFRE?
CUNCT Tk AT =
TN

vrAaN
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TABLE 6A. SUPPLEMENTARY GRCUNCWATER CUALITY MEASUREMENTS
FOR THE HRE SITF

~
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UEF
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o i e o o P P o S i o A S - -
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TABLE bA, SUPPLFMFATARY GRUUNDWATER GQUALITY MEASUREPENTS
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CN
Irrmrncccssew jecvnavcenewme $ + -——- - dmaoe
iarc vGIL ANOT DEF 3 1.%/22/8% -seulul
. - - - - - -
4 NYLIYEY t Lel26N
5722785 : Ceuli?
- * - pom- ommmes oo *
cA MC/IL NNT UFF 1 UZl26/85 : 76euNDN
- o T -
/21765 : G501 MuN
: - - TR
i ? vis2es6" P afululunt
H Ewd e o $ oo -omwss
1eE/22/85 P 1%eufun
- - - - 0 - o —— D T - - - O
3 Liz2er8% H 47veufaN
- - > —— - - o
L8127 8% D 17 e U
PSR, -
“ VI/C4sBE PO 147Geunyn
LE/2./8% T 1P8e0muN
i P, L vl ———- ¢ S - [ Y, + i
ter IPG/L NOT OFF 1 t.i/2E/85 : ~geLfull
! ' 1 e72178% : Gevrull’
e . T +
2 wel287 8% H Leb?25"
(%5/72/3% H o™il
- e e o - +
2 Lel2t/ES i Leu £GP
VI : —vellul
H e L R R e S
H 4 LIIC47 8" H wLebul
- W D D - - -
Ler22/85 ! UelL255
- anesan ap ¢ Sascren < - +
fcu rG/IL AT UEF 1 w2/2878% : —vevlul
[ - o,
: /71785 : “Uelfyl

(CPWTINLELD)




ORNL/TM-10002

TABLE 64,

A-28

FOR THE HRE SITF

SUPPLEMENTARY GRLUNNWATERK CUALITY MEASUREFMENTS
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SUPPLEMENTARY GRCUNDWATER QUALITY MEASUREPENTS

ices28/85

MEASUREC
CONCENTRAT-
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" ThEan
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TABLE 6A. SUPPLEMENTARY GROUNDWATER GUALITY MEASUREMENTS
FOR THE HRE STTE
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TABLE 6Ac SUPPLFMENTARY GRGCUNCWATER QUALITY MEASUREPFPENTS
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TABLE 6A, SUPPLEMENTARY GROUNDWATER QUALITY MEASUREPENTS
FOR THE HRE STTE
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TABLE 6A. SUPPLEMFNTARY GRCUNCWATER QUALITY MEASUREFENTS
FOR THE HRE SITE
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APPENDIX B

DRILLING LOGS OF BORINGS:
SP-1 through SP-4,
and
MiW-1 through MW-4
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Hele Mo. SP-1
e TATECLAT C
DRILLING LOG |Environmental Sciences Oak Ridge National Laboratory JYor | smesvs
3 9. NIE AND TYRE OF MY spiit spoon
SFIP-HRE Soi1-Filled Pond - -
- MSL
L] SNATY ™~
1, v T
" ms‘hwrl‘mn!;‘;:';.. fwu-muo
SP.‘ 18 YOVAL coAg SOXRS
15 SLEVATION GROURD BATER
|“AI'I. !C”LI".
[(Qvenricas Chinesinen oo 9UG. FRw vEAY. 4. GATE noLk 11714/85 +1/15/88
- 7. SLivaTion TP oF nove J18' approximately
us hd 15.6 18, TOPAL CONR ron .
ouevn omiLLgo mromoex  0.1' e TORATURE OF WIPECTOR
Is. Tavar oerYN oF noLe 18 7° R. G. Stansfield
sLevaTion| oarTw |Laaenol CLASHPICATION OF WATERIALS AED [I05%e]  Owrme s s, ot
(fm | (rey| o [Visual clas"s’?ﬁcation only i s _‘::'" 3
818.0 ] ASpRATE C‘”“E‘;f Puger (No  |Boring and sampling ~
= PR | 7Y Sampl¢conducted by drivin -
1 = Crushed stone & clay 1.0° B P split-gube i
817.0 po CLAY (CL) sampler. -
3 Medium, moist C
- Red-yellowish brown 903 War 1 =
= with mudstone fragments -
3 = 3.1 -
= Samples and driil -
- cuttings checked with -
4 — 70% {ar 2 [O/M meter. —
= | -l
5 L —_— —t o :5"5.'%-;—1&!‘ 3 (Sample measured |—
b CLAY (CL) FILL ‘11 10 urad) ~
= Medium to soft, No reading in excess of |~
§ wet, 40z Dar 4 |2 mrad was measured- —
3 lgray with some brown Samples Jars 4 through 9.[C
3 pmottling 71 -
7 — No =
3 0% pample| =
8 - 8.1 ll
b 503 far 5 —
b 9.1' il
9 Water encountered during{—
~ drilling at approximate- [~
o b 502 far 6 | 1y 5' depth. =
3 Dccasional black staining Excess material placed ~
) - from 10.0° down 1N.1' ip cans for disposal. [
3 80% |Jar 7 =
2 ‘E 12.1 —
13 80% |Jar 8 —
ha ___: 14.1° :_
- 80% 1jap g|Boring filled with sand =
s 15.0 and capggd with concrete p—
— ! 3/6/85. =
wzel 3 15.6' a2z D57 ™ V¥ -
£02.5 - SR SHALE T T -
-3 36 — greenish-gray ¢ 4. =
; 3 Bottom of hole =
= split-spoon refusal -l
PROIECT it .
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Hele Ne. SP-1A

] -
DRILLING LOG if‘nvxrmmntal Sciences

THSTALLATION

Qak Ridge National Laboratory

[ TS maan

or 1 swaers

{(Comtmvaton oo St
' of SP-18)

SENCY P
quipment Divisiun

Within 3

it

M. UIE ARO TYPR OF MT

g A * 0

MANUPACTURER"S OLSIGNATION OF ONiILL

Mobile 8-33

& MOLE MO. /Ae shomn on drewing ifel
and WMo manhed

bvlnﬂ:u Clinerinao

15 TQTAL NO. OF QVER 10"""-¢° I UNDISTUR BRD
SUADEN SANPLES TAKEN H
4 lars
SP-1A
10 TOTAL cong soxts
15 SLEVATION GROUNG SATER .
5. OATE NOLE i“f715785 "17“5‘m
ORS. FACw YEAT. M

1.

ELEVATION TOP OF MOLE 518" approximately

SP-1A

. v oF ov 161"
o e o wro socx - e o
9. TavaL pEPTN oF woLE i6.1' R. G. Stansfield
CLEVATION| DEPTH [LEGEND) “-"‘"“/},‘;‘.‘:‘:,'_:""'““ :::{a:vf :f-s:?: (Drutting v-l::::‘l.-;l’.nn. dopth ot
| [fie (fv) ¢ Nisual classificatinn anly . ' .
818.0 = sphaltic Longrgte— suger|No 1 1/2% x 24" split- |-
-1 Sample tube sampler driven -
a17.011 3 Crushed Stoned Clay 1.0’ through hollow-stem -
- LLAY (CL) FILL auger in drives as -
- Medium, moist shown. Auger was =
2 I Red-yellowish brown 50% Dar 1| advanced after each =il
3 With mudstone fragments drive to depth of 115’ [~
— 3.0 when augering was -
3 — : terminated as it was |
= starting to bring up -l
- 25 contaminated water. -
4 —J .
b Water encountered -
—. during drilling at -
5 — At approximately 5', color Jar 2 ;pproximate depth of .
3 thanges to brown; ', -
- tonsistency to medium to ~
6 — Boft; and moisture to wet 102 Orill cuttings and —
o excess sample were —
- placed in cans for -l
7 -2 disposal. -l
3 7.7 Sanples and cuttings E
8 —F checked with G/M meter |
= during drilling; no -
- 102 readings in excess of |—
9 — approximately 2 mraa il
3 9.5" were measured. =
10 — doring backfilled with [—
I 13% sand and capped with -
p 11.g¢ |dar 3} concrete, -
" —
- 10% -
‘2 - ]2-0' _——
3 = 57% —
3 P 3.4 -
— o —
14 — 475 Jar 4§ [—
15 — i uil
3 15.5° =
ele | . 61l ox. . eard —
% = Spiit spoon refusal l;_
- bottom of hale =
17— -
= -
PROIECT HOLE »Q.
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Helo Me. SP-18

ORILLING LOG

S
AVISION
Environmental Sciences

TRITALLATION kT T

Oak Ridge Mational Laboratory lu 1 smevs
N -

m@.’sz

Mobile 8-33

15, TOTAL WO, OF OVER- COTIT) TN STURSED

L 1
SURDEN SABPLES TAREN |

.,::'g:':c. (Ao shaem o eweng 0] sp-18 6 Jars
Ll 16 TOTAL cone soxes
15 ELEVATION GROUKRO WATEA
DIRECTION OF nOLE (STARTEO (ComsLgTEO
pvlnﬂcn. Cwecumee _______ O88. 7808 vERT. 18 OATE MoLE 6/1/85 i 3/1/85
17. SLEVATION TOP OF NOLE 818.26'
L had Is 7: 19. TOT AL CORE ALCOVERY FOR SOMING .
0. DEPTH DRILLED 1TO ROCK 0.3 [T, SIGNATURE GF IwSPRCTOR
9. ToTaL oEmTH oF waLE 17.0° R. G. Stansfield
ELEvaTIoN) OEPTH |1 A iy | A3 =l:c:€vt gA?n:?.‘l (Drttting ..:?:‘-:‘-::u:‘ aopen ot
{ft) (fe) Visual classification only o ' hairy
818.3 - Asphaltic Pavement 0.4 A ugered to 5.0' depth andT
- Crushed Limestone & Clay u btained sample Jar 41 |-
817.3] 1 = 1.o'f G rom bit. .
3 ICLAY (CL) FILL E =
— with occasional R ater encountered during p-
2 O shale & limestone £ rilling at depth of —
3 fragments up to 0 ppproximately 5'. »
- at least 2 1/2" size -
3 Installed CME sampler at }—
e 5.0 depth with end of IT
- 5.0' kampler protruding 0.3' [~
4 — ?r below auger bit. —
3 5.0' b.s mR'DriH cuttings and excessi—
5§ ample placed in cans forf—
E lar 2 isposal. -
6 —J Color is brown _tO ?.0' 20 Rl amples and drill :—
3 gepth. Below 5.0', color uttings checked with |-
— is borwn with zones and /M meter and measure- —~
7 2 inclusions of gray , ppents recorded in —
3 sox boo—fol. "f" in mR. =
b 0% Far 3 -
8 — SmR —
3 g
- Boring backfilled with —
[- J— Band and capped with [—
3 toncrete on 3/6/85. —
3 10.0* [10.0' =
10— —
n —
he 3 —
: = 26% Jar 4 —
= 1 mR -
13— —
R —
= 15.0° |15.0" —
5 - —
3 0.1 mf —
= 20% Jar 3 —
6§ — : ey
s O 16.7° 16.7° =
Sy Sosg— . T T Ti7.gT 7.0 ars— 4 m ==
DR — Bottom of hole =
b3 wd
) -
i3 =
R =
: = —
‘| = -
= - -
PROJECT HOLE #O.

sp-18
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CIvISioN WITALLATION - [Inar |
ORILLING LOG nvironmental Sciences Oak- Ridge National Laboratory lor 1 swearvs
i3 18, HIQ AND TYIE OF BIT [ Auger |
SFMP-HRE Soil-Filled pond " oy -
“N18594. 30, TV T T RARUT AT ORE T SRA o e BT
Mobile B-33
t Division 15. TOTAL %O, OF O A TURERO TUNDISTURBED
[& HOLE NO. (4e simen an rewing it SURDEN lhlﬂkll V"l.! 3 Jars
-Z 14. TOT AL CORE BORES
18 ELAVATION GROUND TATER
6. OIRECTION OF WOLE 1sTanTED icomrLaTEO
- (pvenvican [Jinerines oue. suow vanr, | 'S OATE HOLE | _3/4/85 3/4/85
- 7. ELEVATION TOP OF wOL & 819.21"
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{8 OEPTH ORILLED iNTO ROEK 0.6 9. SIGWATUAR OF INSPECTOR
9. TOTAL DEPTH OF woLE 17,37 Q. Stansfiald
CLASSIFICATION OF MATRRIALS ASonE isox on (Draivg "‘:“"“
R “““{Vi sual clas’g"!fjfﬂion only ‘:n'v uo. ——ring, "‘-«’.u pir=Fr i
813.2 — Rsphaltic Pavgggnt___ __. 0.4} A Water encountered -
= Crushed Limestone & Clay to'l Y during drilling at -
318.2 | 14 - - . ——_q G depth of approximately f—
] g £ 3 -
3 with occasional shale and £ CME sampler installed
2 | imestone fragments up to D in augeg at depth of =
3 At least 2 1/2" size 5.0' with end of sampleri—
3.2 protruding 0.3' below [ —
= ayger bit. Each sampie [T
3 checked with a G/M =
4. meter. —
= At 6' depth, a very E
[P Folor is brown to 5.0° 5.0' 15,0 | localiized portion of thg—
b Hepth. B8elow 5.0', color is ;:':g:; ;'ggdm;pg;oxx- =
3 brown with zones and [
6 — includions of gray surveyed by Health —
— : Physics at the time of [T
3 60% {Jar 1| sampling. —~
pp— 100 will
- mR The next highest radic- [T
3 activity reading was -
8 ] S mR at a depth of 9'. .
3 Drill cuttings and -
g ] excess sample were —
— placed in cans for =
e disposal. -
103 3 o IR =
0 ~ 10.3* 10.3 8oring backfilled with [=
= sand and capped with -
11 3 concrete on 3/6/85S. h—
12 —
13 2 60% |Jar 2 =
3 5 mR —
14 - -
15 - . . —
- 1153 15 34 —
3 —
16 — 803 Yar 3 —
3 R 2 mR =
1 »
g02.2 117 Sl 7 3 7y —
501.9 | -t __.| SHALE . - . -
| j_ Sottom of hole —
g 2 =
i a3 —
L3 -
; - [~
) — -
| 3 -
HER s
PROJECT . MOLE ~O.

' sP-2




Mole Mo. 5P-3

p———
UVISION

nvironmental Sciences

1MTALLATION

NETALCATION 4@
Qak Ridge National Laboratory fjoe 1 swexrs-

ORNL/TM-10002

or Stamiond

fe¥ 3

MSL

obile 8-33

" ?OYI\. 0. OF OV jneTURGED

SP-3

RORN Mll YAl“I 4 Jars

19. MI AND TYSR OF MY 3" Auger
N -

2. u'“’zf“.l". OENGNATION OF ORike

TUNGIETURBED

14 TOTAL CONE BORES

I ELEVATION GROLNO SATER

o . oATE mOLE (eTanTED Tcomsravae
YREBTIC S chu-u OES. FROW vERY. 1 3/5/85 3L5L§L5
e oo 5.0 17. BLEVATION TOP OF noL& 318.01°'
-: o ealsu;-mvo-m 0' v [10. TaTAL cong mEcovERY FOm sORING .
s 19, HANATURE OF 1NSPECTOR
ls. ToraL ouevn or noLe 9.7 R. G. Stansfield
ELEVATION| DESTH L A I O T UR1ALS Accov. [Tkl Dratme ..:'::' P
(ftle (f&) « Nisual class1f1catwn only _ oo TeSciag, i it |
818.0 — ASPHAL VEN A WATET ancou - untered quringj—
pu CRUSHED LIMESTONE AND ] drilling at depth of |-
1. CLAY _ . G approximately 4'. ==
817.0 M £ -
= CLAY (CL) FILL R k0.2 mR ) E
2 with fragments of SHALE £ CME sampler installed inp-
- land LIMESTONE up to at 0 auger at depth of 5.0° |
b least 2.5" in size with end of sampler -
33 protruding 0.3' -
= below auger bit. —
3 Fample and drill cutting =
4 5.0'knecked with G/M meter -
= Jar \pnd measurement recorded |[—
5. 1 Hn Col. "f" in mR. -
— Color is brown to 5.0° depth. 0.2 mR oy
i Below 5.0', color is brown -
] |wit.h zones and inclusions of —_
— gray e
- —
- 543 |Jar 2 =
. <0.2 —
9 — mR -l
10— 10.3° -
N —
12 -
! — 80% |Jar 3 -
" 0.2 =
14— mR —
3 15.0° , -
803.0 | 18~ BHALE, CALCAREGUS e ] ’5;31:_ sar 4 samle btainedE
3 Gra 5.7 ire - L Jar 4 sample obtainedf~
302.3 16— 9 J ¥ hol T recove J__Z_ from bit of auger —
— ottom of hole 0 mA. —
- -
= Boring backfilled with |-
- sand and capped with -
1 concrete on 3/6/85. =
1 3 —
! - -
i - -
= =
3 -
{ -4
PAIECT

‘l HOLE MO

SP-3




ORNL/TM-10002 8-8

Mole Ne.  SP-4

s Omaa——
INATALLATION MmeET

i Qe ;muaTs
1. PAGIES

1. UIE AND TYPE OF MT O |

SFMP-HRE Soil~Filled Pond T SATUR VS ICAVIYRW JH RN
“OCATION ¢ n

5'.'"!31'485 Rk 7L WANUFACTUREW S uu‘cﬁ 5'_—_m- oF GRTLL 1

N18574.0!

- Hobile 8-33
Plant & ipment Div:s.I on Y :3:;:;:‘::‘.;‘.&'. .-14»-3::5 TumorsTUReeD
2 . (Ae ahomn e dreweng tMe
and Ste aumbed : P-4 .
S 14, TOTAL COng BONES
15 SLEVATION GAOUND FATER
wOLE 6. DATE HOLE |aranrTED !:o—n.nvle
venrnicar Cimcrmen __________ ode. FAow venrT. (Y. .Y :
: - 17. ELEVATION TOP OF woLK 818.52"
Ul or o g g* 1. TOYAL CORE RECOVERY FOR BOMNG
8. OUPTY ORILLED MTO AOCK - [, BawaTURE OF InEPECTOR
ls. rovaL oEmYw oF woLk 16.5°' R.G. Stapsfield
Snevation| 0EPTH {LEGENO| A i T ERIALS Recav: |ICRICE]  (Drting 1t eter fosa, dvoth of
(fe) ‘%) « Nisual classification only i ‘s .~
818.5 - ASPHALTIC PAVEMENT 0.3 Water encountered during [
j CRUSHED LIMESTONE AND oA drilling at depth of —
e17.51 13- QA Ly approximately 4'. il
3 CLAY (CL) FILL with SHALE ] . E
- and LIMESTONE fragments up | E CME sampler installed in -
2 — to at least 2 1/2° size R auger at depth of 5.0" p—
- £ with end of sampie -
- -9 protruding 0.3’ below -
34 . auger bit. [
3 Color is brown to 5.0' Ja_ =
3 depth. Below 5.0', color 5.0' |P9T ‘\"‘" 0.3 mR -
§ — is brown with zones and §T —
3 inclusions of gray *” |Each sample and drill -
3 cuttings checked with -
6 — G/M4 meter and measure-
. ment recorded in Col."f" [~
; 3 in mR. -
E , Sample in Jar 3 obtained E
g 30% | Jar 4from auger cuttings. =
3 <0.2 -
g = mR il
10— 10.3° 10,3 =
3 N -
1 - 0 S
Z Jar 3 -
n R —
12 — E 0.2 —
3 o mR -
p o ol
13 - ¥ =
2 g -
- R il
14 — Y —
15 _E 15.3' | i5.3" __'._
soz.2 163 o Mea 427 |Jaral_ 0.3 mR —
30‘2‘0 - SHALE, CALCAREOQUS I - =
. = 16.5' 16.5"Boring backfilled with |~
— Bottom of hole sand and capped with —
S concrete on 1/6/85. —
i :
3 _ —
~ PROJECT } nol,fp}%
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Helo Mo, [MW-1

OIvISion
DRILLING LOG |Environmental Sciences | Oak. {dge National Laboratory ::‘3' megrs
1. PROJIECT A
SFIP-HRE Soii-Filled Pond XTI LAl C X LA . T L4 ‘
R T I —
ORI CRE ASTReT S ulu'l{:fl‘??l‘!;!;l;'l?l“ oF ORiLL
Plant & Equipment Division — s ‘:uc"i"' e —
g gkz:g-_f::‘u--am wite] i1 S SOROEN SAnAL LS 5«-. 7 Jars H
T RAGE OF DRICCER - e, TOVAL MUMDER CORE SOXES
P. E. Moore 18 ELEVATION GROUND SATER
& CIRECTION OF woL & srant o TCOMPLETED
(Qvenvicas CJmcumes oz snow vans, |+ OATS oLE 2/21/85 12/22/05
T prrgr TREatIered SNaTe—1!7- fLavarion To8 or woLe 823.2°
. oervo omiLLes wro mocx 357" Ia. ToTAL CORS ACCOvaRy zon somus :
0 . SIGMATY N
le. TavaL oErTH oF walLs 29.7' R. G. Stansfiel
wsgvarion) ogrrw [Lesonol CLASMFICATION OF MATRNIALS 3 CORK |BOX Om pron REMARKS
(Fg) | (f}) . Jisual clasmmon only "“':.'?'v. u.."“"“ o '-“‘-:."'-"'m oo™t
323.2 p ASPRACTIC PAVEMENT 0.3 . Sauples and Cuttings -
3 CRUSHED LIMESTONE AND checked with G/M meter. =
g22.2 | 1 - CLAY 1.0° No readings above -
: ] SHALE background. m
2__:_ g::zzsely weathered, Jar 1 sample from bit of
: damp ’ auger. -
3 [Jar 1 -
f p—
= 3.0 =
4] —
- [lar 2{dar 2 sample from bit of f=
5—-4 auger. ’ .
= 5.0' —
- Each sample and drill -
6 — cuttings checked with a §—_
b G/M meter; no measure- -
= ment above background. -
p — -
-l
3 =
3] -
9_:1 Jar samples Nos. 3 —
= through 6 were obtained |[—
] 10.0° by driving a split-tute |-
10" SHALE ¥ Isampler with 140 1b: .
- weathered, 100% |Jar 3jhammer falling 30 inches |~
- gray-brown 10.4° {for a 100 blow count. -
”—_ damp -
3 At approximately 12.0°, —
121 action of drill indicated i
= approximately 0.2' limestone. -
3 Fragments later brought up g
13 auger were nard, Jray, fine- i
b= grained limestone -
143 -n
3 Free water first noted [
153 CALCAREQUS SHALE 15.0' jon sampler for Jar 3, -
= Rust-stained fractures, 100% ‘ga_r_iapproxmately at i9.9°. -t
16 3 gray 15.46° -
173 i
133 =
= -
= -
= -
193 =
- -
803.2 | »q 3 ;

PROJLCT n'o"-,' & ~a.
;

=1
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OIViSION

DRILLING LOG

nvironmental Sciences

INSTALLATION

Oak_Ridge National Laboratory

Mele No. Mu-1

[ e

: Sgil-Filled Pond

10. 3ITE ANOD TYPE OF MY

1B c -

12, MARUFACTURER'S DENIGNATION OF ORILL

.LLJlJlLlJLLLLLlllllllllllllllllllllllllllllllllllllllllllllllllllHHIHHIHHIllllllllllllll

13. TOTAL %O, OF OVEA- |ouvu-.¢o TUnCISTURSES |
& HOLE NO. (Ae ahmwm om wrowing tile] SUADEN SANPLES TAKERN :
e wanbed . -1 H
14 TOT AL NUMBER CONT SOXRS
18 CLEVATION JROUND VATER
jeTamTR0 TcomsreTeo
Clvearicar (Jinciinen ORe. #ROM vEnY, '8 PATE wort :
Py 17. ELEVATION TOP OF waL&
P~ = 16. TOTAL CORE AECOVERY FOR BOMING I
0. OXPTH OAILLED INTO Aack 9. SIGHATURE OF INSPLCTOR
5. TOTAL OEPTH.OF MOLE
ELEVAT P CLASSIFICATION OF WATERIALS | CORE |@aOKX On Dew .g::':-,
L (vatsa- ? E)“ L;;:IDIVi sual C]aslsn.li'"s.'c % on anly "‘"i'%" ;dn:?.l (Deitting Uora, water laes duatn ot
%03.2 A= CALCAREQUS SHALE 100% [Jar S
3 pray. ,
non-weathered, 20.4
21 50ft,
platey
22
23
24
s
. | 1002 _lJar 6 )
25.4°
26
27
28
29 —
291.5 4 2 S -_"T_.bar_l 100 blows; no advance.
733.3 10 Bottom of hole . LIMESTONE fragment

(1" size) recovered,
hard, fine-grained.

TTII‘HII]IHII”II‘Illllllll]lllllTl”lI”l|lllf]”|l[llll|llll[ll”[lllllllllllllllll”]lllllflll

PROIECT

I'moLt =0,

I W1
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Hole Me. 4.2

WSTALLATION nEeT ]
Mati oF 3 wegTs
0. 128 ANO TYSY 0P OIT uger
N -
HSL
Ti. WARNUS ACTUREN 3 ORIGNATION OF ORILL
Mobile B8-33
A £g ng Divi P15, POTAL %0, OF OVER HOTURDED TURDISTURBES

CHOLE 5. (Ae cren o rewmre wee! BUROEN IANALES TARRN [ € apg :

14, TOTAL NUNBER CORNE SOXES
18 ELEVATION GROUND WATER

OIRECTION OF HOLE TARTED !e?-’\...vle
[Dvenviean [INCumed o 084 PRON YENT. 16. DATE naL8 2/25/35 ;2/26/0
r— T 17. RLAVATION TGP OF ROLE 313.3°
L ‘9’3. 10. TGP AL CORE AECOVERY FOR SONING .
o. oxwmTH OMILLED NTO ROCK . F SowaTURE o7 mIPECTOR
9. ToTaL ogPTH oF HOLE <%.9 . G. Stansfield
€Lgvavion| ourTw [Legeno|  CHASMPICATION OF MATERIALS REONE 158! Oruting e ot lose. armrn ot
(ft) {({t)] . ¥isual classﬂ'ﬁcatwn anty vy i
813.4 3 CLAY (CL) A —
3 medium, u —
1— moist, 6 =
= brown, £ =
3 with shale fragments 2 ~
2— 0 E‘
- -
3—3 -

5.0¢ | Sample in Jar | taken

i
IENEEENEE!

*=i— from bottom of auger. __:_
A ar 1 -
804.4 SHALE ™™~ P — -
. — . . —
- CME sampler installed in |~
= extremel).' uea?hered . auger at depth of §.0° ~
6= | Aionty Practured and slate with end of sampler |
b gnty Y| 80% Yar 2| protruding 0.3° velow =
. h 7.0 | duger bit. -
3 Each sample checked E
pu with G/t meter; no =
38— measurement above —
pn background. -
9-7 , | Removed CME sampler at |
. 3 o L 9.5" ] 9.5' 113.4" due to -
$03.9 = TCCAY el 10.0" Dar 3 | termination of advance; E
10— medium to soft, 7] continued with auger. —
3 moist, —
13 greenish qray 1.0 "'
| 3 e HL3T il =
301.3 = SHALE sz | . —
120 hignly weathered, h2. 4 —
pn brown, . —
3 = highiy fractured : Par o -
- 13.4° —
- ] -
18 7 —
153 —
16 2 —
17 3 —
8 3 —
— -
: 3 -
R 3
; -
793.4 |, 3 =

sRGICCT TroL& 9O
+
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Hele Neo.
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DRILLING LOG

VIS ON N
E'nvu ronmental Sciences

"'dSE"h‘xﬂsz National Laboratary 1'"" Z

oF 7 suegTs

1. PACIECT

SFMP-HRE Soil-Filled Pond

9. HIG ARG TYPR OF MY

MOCATION (Comdmaeres o Stmian)

3. ORILLING AQENCY

" L1 -

i SANUFACTURLIN'S DEHGHATION OF ORILL

13, TOTAL NO. OF OVER. |°'“v-'l. i UmQETURSRD
S e T X ey BUAOKN SANPLES TAREN | :
R AT 5F SRR - 18._TOT AL SUNBER CORE BOXES
18, CLEVATION GROUND YATER
§. CINECTION OF NOLE 47AQTRO !‘”N.’.ﬂ
COveavican Tincuines ane. snow vanv. |'* DATE naut l :
- — 17. ELEVATION TOP OF noLE
-: ;.’“ m".“:'"m’ v 19. TOPAL CONE ATCOVERY FOR BORING 1
9. UGNATUAL AF INSPECTOR
. YovaL oLrTr oF oLs
ELEvATION| DERTH (Leceno) CLALIIFICATION OF NATRAIALS AL VBT v A
(f3) (€t} , [Visual clarscsn"_%c'ﬁion only ool Bl w'“"-‘}” i
793.4 | 20 7 Sb‘iAlt.E 100% | Jar 6 Split-tube sampler =
- R o 30 57 100 blows - 140 1b. -
21— ractured, -6'] nammer-. il
b purplish-brown —
22 5 il
-~ -
— p—
— S =
23— A -
3 M o
2 ‘: E
788.9 3 .- _ 24.5° £ ~
=1 JLIMESTQNE __ __ 24.9'1 . -
788.5 | 25— Bottom of hole [
- - »
- - -
= -
= il
— -
-3 [— .
3 - -
e el
3 -
= - -
— - .
R - 4
s -
3 nd
—' p—
= il
-t -
p -
: ——
PROIJECT nOLE %O,
1W-2
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OIViSIQn

ORILLING LOG |
1. PRQIECT

SF]'!P-H&E Scil-Filled Pond S

Eaviropmental] Scieaces: |

ite

ORNL/TM-10002

INSTALLATION

10. NIL ANO TYPR OF INT

T EATUT TSN ACAVEYION RO TN & ]
MSL
R R L e e e |

8 ORILLING A"IG'_
Plant & Equipment Division

12 8 TOTAL NGD. OF OV
L)

| revUREED ; WNIETUR BED

OE% SABSLES ftllll 7 Jars

. MAME OF ORILLER 14 TAQVML cong 2OxES
P. E. Moore 18 CLEVATION GROUND SATER
TOVARTSD TcowsLETED
Kivenvican [Dwerimen . ose. PRoW vanv. '6. OATE noLE 2/26/85 : /27/85
o R 17. ELEVATION TOP OF WOLE 30_3_ ] N
-~ TY‘Q T 18, TOTAL COAR RECOVERY FOR SORING 1
0. OEPTH OMILLED INTO ROCK : 9. SIGNATURE OF INIPECTOR
9. TOTAL ORPTH OF NOLE 24.7" R, im cfiel
CLEVATION] DEPTW |LEGEND) A N STy AT ALY A (SORATE]  Oruting came e fove, swmth of
(fe) (ft) « Nisual c]ass1f1catmn only i s S
s08. T U CLAY (CL] medium, moist, 05 |Pushed 5.0° CME ~
3 ——-\ brown 0‘5./—— * sampier to 5.0°' -
1— Jar 2 | . —
3 SHALE AND CLAY ach sample and drill =
= approximately equal mix of 2.0 gu;tmgs checked with |-
2— shale fragments and clay, é me;eri no measurementi—
3 ;ragments from sand-size ta | 7gu above background. -
3= mé?sé Water encountered in ol
= ’ e cuttings at -
3 pompegeommoron, || G 00 s
44— CLAY (CL) J-° 5 =
- some shale fragments ar 3 CME sampler removed at [~
3 ist * .. B.0 12.2° as could not —
§ ] Qgeem’sh-gray 5.0' - advance further in shale. .
= 5.g+ Limestone classified -
6 — : y drilling action —
= lar 4 Bt 17.0'. -y
;3 94 .0 =
8 —] —
5 7 2.8' B.0* s
9931 9 3 AL —
- r—weathered 9.30 par S —
- %3 h0.0 fg.or =
10— SHALE - —
- greenisn-gray -
s blatey ! =
1N — talcareous 1008 -0 —
j Dar [ b
12 - 2.2 —
13 -
14 3 —
15 — —
- -
16 — —
3 -
3 17.0° -
VT == ivesTone - =
oI LiMes 17.5°. -
=7 TSHALE ~
18— calcareous —
Loz =
9 - -
Ja L, 3 =
Jo-1pg = =
PRQJIECT HOLE "O

-3
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OivInIoN
DRILLING LOG lEnvrronmental Sciences

Mele No. MJ.3

T e

reretreresms—
INITALLATION

Oak Ridge National Laboratory |ae 2 sueces

NELT 2

1. PROIECT

1. NI AND TYPE OF BT

SFMP-HRE Sail-Filled Pand
h: LOCATION (Comdtrares or itasians

% ORILLING AGENCY

12. SARUFACTUACA"S OKHGNATION OF ORILL

TET—— 135, TOYAL NG, OF QVER. |eTURRCD L UNHSTURBRD
& "‘I.:':O‘ {Ay ahoun on draweng 1stiet .4u 3 BURDEN SAMPLES TAREN ! M
-y nnand o A -
m—. 14 TOYAL NUMSEN CORE SOXES
15 ELEVATION GROUND FATEN
& OINECTION OF WOL& 1 TeTART 4O TEowsLE7€0
Clvearican (ivcumas __________ O€6. 80w vERY. ‘6 DATR MoLE H
17. TLEVATION TOP OF %OLE
. d 18. TOTAL CORE RECOVEAY FOR BORING L
8. OEPTH ORILLED INTO ROCK . NGNATURE OF INaPECTOR
9. TaTaL OEPTH OF woLE
SLEvaTion] ORPTH |LEGEND| D’ Akivrdieiabistd -‘uzc'?v'- :2:‘:?.1. (Dedting ..:E..‘:.::r “woen of
- N . A o wnachnring, o 4
| (ftd (ft) « Wisual classification only N § "\ slavsticany
788.1| U SHALE -
= Falcareous —
L= —
22— Approximately 0.2' of —
— LIMESTONE at 22.3° -
23 —
= 28.7° =
24— Tl sample from drill bit |-
= 28.7° |Jar A —
783.4 25— Bottom of hole —
— =
3 C
- -
= -
- C
— il
! -1 —
= L
R po—
3 =
= "
| —
— —
— —
—-'-g —
: -
p— e
3 —
- -
— —
= -
= =
pai -
PROSECT }Ton.: 0.
H -3
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Hole Me. Mi-4A

OIvisIon _ TRITALLATION | [CT1%4
DRILLING LOG lEnnronmentaI Sciences Qak Ridge National Laboritiy or 1 mmenrs
- PROIRCT 10, 311K ANG TYPR OF @17 3 AUger
SFMP-HRE Soil-Filled Pond s L -
'm" MS
k] 'w 8 WANUP ACTURLI 3 O?HCEAZI? F ORILL
T ORILLING AGENCY R Mobile B-
Plant & Equipment Oivision ™ ToTAL na- o7 OvER TReTURSEE ] GReNSTUREES
& #OLE NO. fhe wmms o drowmg tittel HW-4A SUROED SANPLES TARRN ¢ 1 Jar
16, TOTAL CORE sOXKS
14 CLEVATION GROUND WATER
18, BAPE WOLE jeTARTY SO !Gon‘u;z;ogs
XTivenvies, (Tiweumen . ous. 7RO veAT. | 2[2%5 i 2728/
- T 17. ELEVATION TOP OF HOLE 313.1°
g - p il e 23' - 18, TOY AL CORE AXCOVERY FOR SONING L
. DEATH OMILLED 1WTO ROCR s 9. SIGNATURE OF INSPECTOR
Jo. TorvaL 0RPTH OF wOLE 8.7 R. G. Stansfield
aLavaTIon] oTeTH | Leceno) CLASHFICATION OF WATERIALS A N I0ETE ] Detrine o e towe, domt ot
(ft) (fy) . | Visual cla‘sﬁvﬁion only welrs i
813.1 1 ¥ 4 (See Lag of boring Mu-4) MW-4A located ~
. approximately 2.0' NE -
5_: of MW-4. =l
8031 |10 —| oy e e 1007 L1007 Lo GRWRAR
3 SHALE Jar Boring MW-4A started -
= weathered, 11.0° upslope from MW-4 so -
R ”_;‘ brown, 100% |~ _ithat any radiocactive -
~ platy . water from MW-4A would [
3 drain into Md-4, —
IZ_: 2.4 | 12.8 CME sampler removed at =
4 — - 12.4' as unable to -
b advance further in shale.f—
13— SHALE : N -
- slightly weathered to [0} £ . -
- ach sample and cuttings [~
14— non-weathered s ichecked with G/M meter. [
- A |Only radicactivity —
— M |measured above backgroundf—
= was cuttings and sample [~
15 = 4 . :
— Ljat 10*. Cuttings were [T
o £ placed in cans for -
16 — disposal. -
17— —
18— m
19 — -
20— —
121 — | —
5 ! —
-3 i -
22 — : —
23— —
28 — —
et | 3 L 2.7 -
.4 = dlote: Monitoring dell e
125 - Bottam of hole No. MW-4 was constructed [T
X =z in this boring. ~
! — -
[ L
i3 i =
i - [ —
. =
| = i —
i jL ; I
PROJECT i WOLE MQ.

L Y.}
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DRILLING LOG [

DIvision
Envirgnmental Sciences

S MAME QF OAILLEN
P. E. Hoore

HRE Sgil-Filled Popd Site |

LOCATION (Comdmaroe or Stasion)

rox. 2°' SW of MW-4A)

et e—
NSTALLATION

Oak Ri

Helo Ne. 'W-4

MSL

e National Laborator

10. 3128 anO vv-.! F MY 3" Au%er
", - |

11, MANUFACTUREA'S QEHGRATION OF ORILL

Mobile B-33

mee Ty

| 13. YOT AL nO. OF Qv
WYROEN SANPLEY

L
TAREN

| RSTURSED ;| wmNETUR BED
t . .
2.2 jars

14 TOTAL

CONng soxgy

15 ELEVATION GAOUNO vaTER J_( below jround

. e TieTARTES TComsLaTaD
Evenricar Dincuimesn oke. raom veny. |1 BATY MOLE | 2/27/85 i2/27/8%
- e 7. tLEvarion rop ar woee  S13°' approximately
- — 1.0 18. TOTAL CORE AECOVERY FOR BORING .
8. 0EPTH OMILLED INTO ROCK 3.0 9. SIGNATURS OF NSFECTOR
9. TOTAL OEPTH OF NOLE 10.0’ R. G. Stansfield
sLEvaTion| 0ERTH {LEGEND) CLASHFICATION OF MATERIALS AECOv: [ IRmtk]  (Dritiig thma ven toos. douth of
(ft) | (f8)] . | Visual classification only | OF | "0 |  ceednadda.lsiouimens
$13.0 = lASPHALTIC PAVEMENT s Instalfed EﬁE sample -
3 CRUSHED STONE AND CLAY | . at 2.0’ and pushed to [T
- . 3.1' to refusal. ==
8iz.0 | 1 3 SHALE Then augered to 5.0° |
3 calcareous, , | and reinstalled CME -
> — weathered 2.0 (s::félpler.] Dril]:? witrti =
3 sampler in place to =
3 100% [ | gt =
3 — Approximately 0.2° LIMESTONE 3.1'_| Each sample and cuttingsi—
3 LENSE at 3.1' checked with G/M meter; [T
neasurement recorded in {=
4 Col. "f" in mR. ol
3 =
s | 597 =
6 j-a —
E o 3
7 —
E :
3 -
§ < B.5" =
j =} Radioactivity 1000 CPS
9 Par 2 or 3.3 mR -l
. 3.5' | Boring terminated at :-_-_
03,0 110 —F-f oo — .16 47—} 10.0" vecause of the  f—
Bottom of hoie potential of radio- C
active groundwater —
n being brought to the —
; 3 surface by the auger. -
! —
32 _'f Orill cutting, placed |—
f pu in cans for disposal. (=
i 3 -
'13 - Boring was filled with |—
2 | sand and clay and cappeci—
- . with concrete on -
e — ' 3/6/5. dl
i = EE
: = -
i]S _g —
I =
H - -
e —= —
: ) -
I -
A7 =3 —
o 5
18 —
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APPENDIX C

GROUNDWATER MONITORING WELL REPORTS:
MW-1 through MW-4
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GROUND WATER OBSERVATION WELL REPORT

MGlzod Stratigraphy

SEMP_Pands

[+4-H

heights are

to ground surface

(See log of boring

M-1, HRE Pond)

Conasauga Group

referenced

Elevation top of well riser pipe = g827.03¢

PROJECT

LOCATION HRE Pond: N18,634.87; £31422-87 Wett No, -]

Oate u'wm__z_{}i/fs___ Original Depth 26.2° Aquifer Uppermost
surface (Water table)

¢——- Height of riser pipe

above ground surface

Meight of top of swiace cosing.
pipe above ground surfoce

Depth of surfoce seal Delow ground

surface
Type of surface seqls___Concrete
LD. of surface casing. Steel

Type of surfece casing:

Depth of surface casing below ground

| LD. of riser pipe:

Type of riser pipe: Libergtass

Diameter of borehole
Depth of bdorehols

Type

Type

of backfill:

Concrete

depth top of seol

of seal:

Bentonite

1'deptn bottom

b .
Type of sand pack g‘?ﬁ’?!ﬂ&"“

Depth of fop of sand pack.
depth top of screened section.

Type of screened sections _fiberglass
Discridbe openings S

0.01

Jotted, 2 sides,

* at 1" intervals

L0. of screened ssction.

L

L

Type
pipe.

depth doftom of screened section

b depth bottom of sand column.

“‘ bcﬁkﬁll below observation
n-place drill cuttings

depth of hole

3.8

w N
w |t
e |=

4.0"

3.0°
3.0"

29.7°

1

6.0’
8.0'

8.0°

H

3.0°

26.2°

28.0'

29.7'
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GROUND WATER OBSERVATION WELL REPORT

PROJECT SFMP Ponds

LOCATION HRF Pond:

N18581.39; £31533.62

Oate Comgpleted __2/26/85 . Originol Oepth M_

grouynd surtace

Weit No.

Aquifer ppermost
(Water table)

-2

Elevation top of well riser pipe = {15.71
b
Note: All depths and heights
are referenced to 2.3
ground surface ¢——— Height of riser pipe ————
\above ground surface
’ Height of top of surface casing. 2.0¢
pipe above ground surfoce ——————
Doo:n of surfoce seql delow ground 3.0°
surface ———
Type of surface seals Concrete
N 4.0“
L D. of surface casing. 1 ————
Type of surface casing:—>iS
Oepth of surface casing below ground 3.0
'l_‘ L D. of riser pipe. —_—
Type of riser pipes_.Eiberglass
(See log of boring Diameter of borehole 80
M-2, HRE Pond) Depth of borehole —i3
Type of backfill: Concrete 6.0
depth t0p of seal —_—
Type of seal: JHentonite 8.0"
depth bdottom “&ﬂbm—grained AL A
E Type of sand pack silica-sand
5 Depth of 10p of sand pack. —_—
§ . depth top of screened section. 12.7°
a Type of screened sectioms _fiberglass
Discribe openings. Slotted, 2 sides,
C
: onasauga Group 0.01" <lots at 1" intervale
2‘ LD. of screened section. —_—
2.7
¢—————— depth doftom of screened section eeee—eeeee
e depth Dottom of sand column. —_—d0l
- Type of backfili below observation
pipe. I1n-place, drill cutrings. 28.9"

depth of hole.

it
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GROUND WATER OBSERVATION WELL REPORT

PROVECT SFMP_Ponds
i LOCATION HRE ;o;::SSNIBS'IS.S#; £31525.86 e Welt Ne. Mi-3
Oate Compiered 22/ Originel Depn 23 Pl Aquiter Uppermost

ground surface (Water tabie)

fElevation top of well riser pipe = £10.31'

- —
Al1 depths and heights
are referenced to 2.7*
- ground surface ¢——— Helght of riser pipe — s
\ahove ground surface
Height of t0p of surfoce casing. 25
pipe above ground surface ————a—
Depth of surface seal below ground \
surface —u3d
Type of surface seals__foncrete
LD. of surfoce casing. 1 _ﬂu__._
Type of surfoce casing: —oto2
Depth of surface casing delow ground __2_5.__
3.0%
(See log of boring '1__1 L D. of riser pipe. . ——
Md-3, HRE Pond) Type of riser piper 1 ord1ass
8.0
- , Diameter of borehoie —
- : Depth of dorehole —t e
Type of backfill:toncrete 6.0
depth t0p of seol ..__.0_.._.
Type of seals eeBentoDILE 3.0
{‘depth dottom %m_gn&ned ————nens
{ Type of sand pock.. 152 230
g Depth of fop of sand pack. s L.
3 depth top of scresned section. S 1 7% L
- 1be ass
F Type of screened “‘!i%'t"tsrz”;';aes—-—'
Discribe oponim 2
: ) 0.02" gots at 1" intervals Y
= Conasauga Grpup LD. of screened section. .___3'0

¢ depth Bottom of screened section 2.3
23.0'

e depth bottom of sand column.

- Type of backfill delow observation
pipe. LN-place, drill cuttings

I

1 24.7'
oy depth of hole , ——————
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C-6

GROUND WATER OBSERVATION WELL REPORT

PROVECT SFMP Ponds

LWOCATION HBE Fond: N18515 45. F£31444 85

Date Complered . 1/4/35 .. Original Depth 187  heloy

Elevation top of well riser pipe = 816.10*

ground surface

Welt No. M4

Aquifer looermost
{Water table)

Note: A1l depths and heights
are referenced to
ground surface

(See log of boring
MW-4, HRE Pond)

Conasauga Group

=

Generelized Siretigrephy

*——— Height of riser pipe

above ground surface

Height of top of surface casing.
pipe above ground surfoce
Depth of surfoce seal below ground

surface
Type of surface seals Concrete

LD. of surfoce casing.

Type of surface casing: —3teel

Depth of surface casing below ground

L D. of riser pipe. .
Type of riser pipe: Fiberalass

Diameter of borehole
Depth of borehole
Type of dackfill:

depth t0p of seol
Type of seal: Bentonite

4 .

{'depth bottom % Nlﬁ‘_ rained
Type ,of sand mk._ﬁa_gmm__
Depth of top of sond pack.

depth top of screened section.
Type of screened section:

Concrete

Discribe openings. Slotted 2 sides;
0.6y siots at 1" intervals

LD. of screened seclion.

| §————— depth doftom of screened section

depth bottom of sand column.

Type of bdackfill below observation
pi’.- In-place drill rnftincc

depth of hole

&

24.7°

r,
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